
duplicating 
easy 



That's why we at Electro Sound 
design our professional tape dupli- 
cating system to be both durable 
and versatile. Long lasting hard- 
ware. 



Sure we use state-of-the-art 
techniques. A unique servo constant 
;nsion system, electronic cue tone 
injector and a 2,000' capacity verti- 
cal loop bin that guards against tape 
edge curl are examples of our skills. 

Plug-in heads let operators 
change tape width or formats in 
seconds. Speeds of 120, 240 or 60 
ips means production flexibility. 
Endless loop or auto rewind handles 
any duplicating job. But so what? 

It's the ability to efficiently pro- 
duce a finished tape of unques- 
tioned high quality that pays off in 
operating profits for our customers. 



But that's not all. We are the 
Only single source manufacturer of 
duplicators, loading racks, quality 
control reproducers, mastering re- 
corders, cartridge and cassette 
winders and splicers. And we pro- 
vide on-site engineers for equip- 
ment installation and employee 
training. 

Whether you duplicate retail 
music, broadcast syndications or 
"spoken word" formats, Electro 
Sound has a system for you. After 
all, the giants who pioneered the in- 
dustry, as well as those just joining 
it, are using Electro Sound systems. 



ELECTRO SOUND 



ELECTRO SOUND, INC. 

725 Kller Road, Sunnyvale, CA 94086 

(408) 245-6600 Telex: 34-6324 LECTROSND SUVL 



Exclusive Internalional Distribution By; 

AUDIOMATIC CORPORATION 

1290 Avenue ol the Americas. New York, NY 10019 
(212) 582-4870. Cable: AUDIOMATIC. Telex: 12-6419 
European Office and Showroom 
4. rue Ficatier, 92400 Courbevole, France (Paris). 
333.30.90 Cable: AUDIOMATIC. Telex: 62282 
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COMING 

NEXT 

MONTH 

• liOUAl IZAtlON IN MaONI-TIC- RE- 

coRDiNc; describes a inelhtHl used to 
evaliiaie lecordiiij; mm-lineariiy hy 
means of modulation characteristic as 
well as data coiicernini; amplitude dis- 
tribution over the audio speelruni. It 
was written by a liiilgarian anti orig- 
inally appeared in a Russian publica- 
tion. The author is M. Boyanova and 
the article has been translated by 
George Alexandrovich. 

Short hut interesting, describes James 
W. Hurlinganie's Almost Somcthing- 
For-Nothing Power Supply. When you 
need a negative voltage when only a 
positive 12 V car battery exists, you 
will be ghnl to have saved this circuit. 

What happens to balances when a 
live symphony orchestra must be com- 
bineil with magnetic tape sound and 
other electronic eUccts? Stephen H. 
l.anipen has the answer, at least in- 
sofar as ;i performance of the San 
Francisco Symphony is concerncil, in 
Ami'i h-yino .\n Oriiifstka. 

And there will be our regular col- 
umnists: Norman H. Crowhur.st, Mar- 
tin Dickstein, and John Worani. Com- 
ing in (III. Ihe Sound Kni>incering 
Magi)7.ine. 



ABOUT 
THE COVER 

• The parabolic niic has been around 
for a long time but it is only now 
coming into it.s own as a .serious re- 
cording tool. Here arc two in field 
use, a function they serve well. 




THE SOUND ENGINEERING MAGAZINE 
AUGUST 1974 VOLUIVIE 8, NUIMBER 8 



26 AES CONVENTION AND EXHIBITION (NYC) 

DIRECTORY 

30 CONTROLLED TIME DELAYS FOR SPEECH 

REINFORCEMENT SYSTEMS 
Sidney L. Silver 

34 RECORDING STUDIO ACOUSTICS 

Michael Rettinger 

4 LETTERS 

8 THE SYNC TRACK 

John Woram 

14 THEORY AND PRACTICE 

Norman H. Crowhurst 

20 NEW PRODUCTS AND SERVICES 

24 SOUND WITH IMAGES 

Martin Dickstein 

38 CLASSIFIED 

40 PEOPLE, PLACES, HAPPENINGS 
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Stanton creates 
the new calibration 
standard.... 
the 681 TRIPLe-6... 

A definite need arose. 

The recording Industry has been cut- 
ting discs with higher accuracy to achieve 
greater definition and sound quality. 

Naturally, the engineers turned to Stan- 
ton for a cartridge of excellence to serve 
as a primary calibration standard in re- 
cording system check-outs. 

The result is a new calibration standard, 
the Stanton 681 TRIPLE E. Perhaps, with 
this cartridge, the outer limits of excel- 
lence in stereo sound reproduction has 
been reached. 

The Stanton 681 TRIPLE E offers im- 
proved tracking at all frequencies. It 
achieves perfectly flat frequency response 
to beyond 20 Kc. It features a dramatically 
reduced tip mass. Actually, its new nude 
diamond is an ultra miniaturized stone with 
only % the mass of its predecessor. And 
the stylus assembly possesses even 
greater durability than had been previously 
thought possible to achieve. 

The Stanton 681 TRIPLE E features a 
new design of both cartridge body and 
stylus; it has been created for those for 
whom the best is none too good. 

Each 681 TRIPLE E is guaranteed to 
meet its specifications within exacting 
limits, and each one boasts the most mean- 
ingful warranty possible: an individual 
calibration test result is packed with each 
unit. 

Write today for further intormation to 
Stanton Magnetics Inc., Terminal Drive, 
Plainview, New York 11803. 



r-- 



< 




sraNTOii 

All Stanton cartridges are designed 
for use with all two and four-channel 
matrix derived compatible systems. 




WORAM AUDIO ASSOCIATES 

Consultants in Studio Systems 
Engineering, Design and Installation 

— offering — 

A COMPLETE CONSULATION 
SERVICE FOR STUDIO 
PLANNING AND 
CONSTRUCTION 

FREE-LANCE RECORDING 
SERVICE IN THE 
NEW YORK AREA 

212 673-9110 
64 University Place 
New York, N.Y. 10003 
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Scries 70 
Recorder/Reproducers 

When youVe got more talent 

than money 

TASCAM Series 70 recorder/reproducers 
were designed for people who've outgrown 
high-end consumer audio products but can't 
afford full professional studio gear. 

Whether you need single, two or four chan- 
nels, you define the Series 70. ..it doesn't 
define you. Your choices are expanded in- 
stead of restricted without paying a per- 
formance penalty. 

The versatile Series 70 electronics come in 
two versions, one for direct recording and 
one for use with a mixing console like our 
Model 10. Either way you'll find uncommon 
quality and reliability. 

Series 70 recorder/reproducers. When 
you've got more talent than money. 

□■IHSCAMCORPORATION 




5440 McConnell Avenue 
Los Angeles, Calif. 90066 
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professional 
sound measuring 

set for under $400 

The Scott 4521 sound measuring set lets you make the full range of profes- 
sional sound measurements in the office, studio, field, auditorium, street, or 
factory. The sound level meter is our Model 452, which meets ANSI type 2 and 
OSHA requirements. Its low scale reading of 35 dB lets you monitor background 
noises other meters miss, and it goes up to 140 dB with A, B, and C weighting. 

Its flat response ceramic microphone is removable so you can take remote 
readings up to 200 feet away from the sound source without sacrificing accu- 
racy. Its output connector drives recorders, analyzers, headphones, or other 
accessory equipment. Its drawn metal case, glass epoxy circuitry, and rugged 
taut band meter movement let you safely ignore the rigors of continuous rough 
handling which breaks other instruments. 

You also get our Model 456 precision acoustic calibrator which lets you 
calibrate to within ±V4 dB accuracy on a day-to-day basis in the field. The 
whole works comes in a deluxe carrying case with calibration screwdriver and 
extra batteries and costs you a lot less than what you would pay elsewhere for 
equivalent functions. 

The 4521 sound measuring set is available at S398.00 from authorized Scott 
distributors. For full product information and list of 
stocking distributors circle reader service number or 
write to Scott Instrument Laboratories, 30 Cross Street, 
Cambridge, Massachusetts 02139. 




Scott 
Instrument 
Laboratories 

Diviston o1 Easiern Air Devices 

30 Cross Street 
Cambridge, MA 02139 
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letters 



The Editor: 

In two recent advertisements^'^ in 
your magazine, statements are made 
in regard to multi-pattern microphones 
which may be misleading to some read- 
ers. Under the heading. The Truth 
About Patterns is the following: "It is 
true that all of the switchable charac- 
teristic microphones also have an omni- 
directional pattern position, but it is 
formed through the electrical combi- 
nation of two cardioids and therefore 
largely behaves like a directional mic- 
rophone." 

While the statement may reflect un- 
desirable properties of some multi- 
pattern microphones, the limitations 
cited are certainly not true for all 
multi-pattern microphones. Those mic- 
rophones in which the omni-directional 
pattern ". . . largely behaves like a di- 
rectional microphone" are manufac- 
tured after the design disclosed in the 
Grosskopf patent.^* In this design, the 
pattern change is achieved by the elec- 
trical switching (phasing) of two car- 
dioids. The system has been described 
by Bauch* and Eargle.^ 

The condenser microphones manu- 
factured under the Shoeps patents® do 



Copies of db 
on Microfilm 

Copies of all issues of db — The 
Sound Engineering Magazine start- 
ing with the November 1967 issue 
are now available on 35 mm. micro- 
film. For further information or to 
place your order please write di- 
rectly to: 

University Microfilm, Inc. 
300 North Zeeb Road 
Ann Arbor, Michigan 48106 
A subsidiary of Xerox 
Corporation 

In addition to Microfilm Copies 
available through University Micro- 
film, we have a limited number of 
regular back issues available. You 
may order these copies at $1.00 
each from: 

Circulation Department 

dt) — The Sound Engineering 

Magazine 
980 Old Country Road 
Plainvlew, New York 11803 



Flexibility en route. 

The Pliilips MP4 portable 4 channel mixinf; unit has 
been specially (.Icsiiined for flexible operation on location. 

If you arc looking; for studio quality and a reasonably- 
priced, small flexible unit that complies with professional 
specifications, tlien tlie MP4 is what you need- 
Not only can the MP4 be used as a portable unit but 
it can also be intcjirated in cxistinjj studio-installations. 

You ncc-d more inforiti.ition? Contact Mr. J.in Gcrrits or 
Mr. Bram Potuppcl, N.V. Philips' Glocll.impcnfabrickcn 

Electro- Atoustics (ELA) Division, Broadcast Equipment, Building 6hiiT« 
SAQ 11, Eindhoven -The NetherKinds. 

Tel. 040-733793 or 732646, Telex 51121. 
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§till 

The Two 

Limiter 

Leaders 

For over four years now our 1 176 LN limiter and LA-3A leveling amplifier 
have been No. 1 m performance and No, 1 in popularity. 

■ The versatile Universal Audio 1176 LN peak limiter has ultra-fast attack 
time; push-button selection of compression ratios for every program require- 
ment; and adjustable attack and release times. 

■ The LA-3A Leveling Amplifier is a no fuss RMS limiter/compressor with a 
patented electro-optical attenuator: Just set it and forget it. Half rack 
size, 3-1/2" inches high. 

They both offer a bonus of no increase in price! Solid-state circuitry and 
packaging have been value engineered to keep the 1176 LN under S500.00 
and the LA-3A under S400.00. UREI quality, of course. 

Available through your UREI dealer. 




Instrumental in Audio" 
1 1922 Valerio Street, No. Hollywood, California 91605 (213) 764-1500 

Exclusive export agent Gotham Export Corporation, New York 
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not have these limitations. Jn the 
Schoeps microphones, not only does 
one have the advantage of acoustically 
pure cardioid and figure-eight pat- 
terns, but also the advantage that the 
omni-directional pattern is a pure pres- 
sure transducer and is therefore ", . . 
completely free of the proximity ef- 
fects such as popping, low end boost, 
and high-end edginess . . ." associated 
with the pressure-gradient transducers. 
The principal on which the Schoeps 
microphones change patterns is the 
mechanical switching of the acoustical 
chambers behind the diaphragm. The 
capsule is basically a pure pressure 
omni which is modified to a cardioid 
and to a figure eight. Both of the 
Schoeps patents describe methods by 
which these acoustical pattern changes 
can be achieved by electrical switching. 

REFERENCES: 

1. db Ma;>a/ine — December. 1973, p. 6. 

2. db Magazine — January, 1974, p. 6. 

3. H. Grosskopf— U.S. Patent =2678967, as- 
signed 10 Nordwesldeulscher Rundfunk. Ham- 
burg, Germatiy 

4. Bauch, F. W. O.— "New High-Gradc Con- 
denser Microphones," J.A.K.S., Vol. I, No. 
3, July. 1953. 

5. Earglc, J. — "How Capacitor Mies Produce 
Cardioid Patterns." db MuRaxine, April. 1971. 

6. K. Schoeps, Willy Kusters — U.S. Patent 
Nos. 2852620, 3190972, Karlsruhe-Durlach, 
Germany. 

Albert B. Grundy 

Director, Institute of Audio Research 
New York, N.Y. 



Respon.se bj Stephen F. I'emnier, presi- 
dent of Gotham Audio Corporation. 

The ads referred to were all about 
Neumann microphones and were 
strictly directed toward helping Neu- 
mann clients lo select the proper model 
from among our twelve different ones. 
I While Mr. Grundy's remarks about 
the microphones which he had repre- 
sented for some years are true, wc had 
never really felt that the word xwitcb- 
ablc referred to the positioning of a 
mechanical lever. We will in future 
use the adjective electrically switchable 
to avoid confusion. 

It might also be interesting to note 
that the mechanically switchable pat- 
tern capsule was also invented by the 
same Mr. H. Grosskopf of the Insti- 
tute for Broadcast Technology (I.R.T.) 
under U.S. Patent #2.787.671. who 
also invented the electrically switch- 
able directional pattern. The Gross- 
kopf patent referred to above was as- 
signed to Schoeps. while the electri- 
cally switchable patent (2,678,967) 
was reassigned to Neumann by NWDR. 
The Kusters patent referred to by Mr. 
Grundy outlined only design and op- 
erating improvements on the basic 
Grosskopf patent. 



PROFESSIONAL 

AUDIO 
EQUIPMENT 

STUDER, a standard of excellence. 

From initial design to final checkout Studer 
Audio equipment is subjected to rigorous 
quality demands that insure continuing "Swiss" 
performance. 

For information on our tape mastering 
equipment (from one to twenty-four track), 
condenser microphones and quadraphonic 
consoles, contact WILLI STUDER AMERICA 
INC., 3916 Broadway, Buffalo, N.Y. 14227 — 




AMERICA 
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We ju>r feel like ilnging abaul RUSSCO's 
New STUDIO/MASTER 505 Audio-Mixer 
— LOOK! 5 mixing channels, 4 channels 
with built-in Preamps! Each adjustable 
for mic, phono or hi-level! Channel 5 has 
5 hi-level push-bullon balanced inputs! 
Built-in Monitor Amp, cue-speaker, head- 
set amplifier! Push-button key switching 
with LED indicotors! Allen-Bradley Mod 
Pots! FET monitor muting ond much more! 
Avoilable in attractive cabinet or as o 
rock mount (in 5 </] " space) model. Mod 
colors — maraan & block face, blue-grey 
cabinet! PRICES THAT START AT S650I 




John M. Woram 

THE SYNC TRACK 



You get the most "heodroom" for the money 
( + 18 DBM) with RUSSCO's New "FIDELITY- 
PRO" and ■FIDELITY-MASTER" phono pre- 
amps. 8 models stereo or mono to fit your 
needs, self-powered and featuring a unique 
"eoty-iervice" cote. Years ahead in engineer- 
ing with economical prices starling at $92,00 




ELECTRONICS INCORPORATED 

1070 Brookhoven, Clovis, Calif. 93612 
Phone (2091 299-2167 
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• Lately, there has been a series of 
letters asking for information on set- 
ting up small studios. One person in- 
quired about books that discuss in 
depth the subject of building a small 
studio and, are there any companies 
that cater to the small studio popula- 
tion? 

Well, there are no books, that ] 
know of, on How to Build a Small 
Studio, or even, How to Build a Large 
Studio for that matter. Unfortunately, 
building a studio is not as clear cut 
as adding an outdoor patio or putting 
up a dormer in the attic. So, although 
there are published instructions for 
patio or dormer, no one — so far — has 
come up with studio plans. 

Probably no one ever will. Or if 
they do, the book should be regarded 
with as much suspicion as the one that 
tells you how to mic drums, (see June 
Sync Track). Studio planning, and 
construction, depends on too many 
variables to be treated in te.\t book 
format. Of course, general acoustic 
principles have been well covered in 
several texts (see February Sync 
Track), but the application of these 
principles to your studio cannot come 
from a book. Your personal require- 
ments, and budget, will greatly influ- 
ence the construction of your studio, 
and if you are unsure how to proceed, 
you should call in outside help before 
going ahead. 

As for companies that cater to the 
small studio, there are of course many 
manufacturers of small consoles who 
may be consulted. When it comes to 
other equipment — microphones, speak- 
ers, signal processing devices, etc., the 
difference between small and large 
studios is primarily one of quantity, 
although the small operation may have 



to make do with more general-purpose 
type of gear, and leave the specialty 
items until later. 

Naturally, the dealer would prefer 
a large account to a small one. Since 
the small studio population doesn't 
buy much, perhaps it doesn't get the 
attentive catering it needs. It's ironic, 
\ suppose. The big time studio will 
have an experienced chief engineer 
who knows the business thoroughly. 
(Or at least he thinks he does). He 
doesn't need anyone's help or advice 
in choosing, and purchasing, equip- 
ment. Yet he gets more attention than 
he can stand because the supplier 
knows he's a "big spender." Down the 
block, the small studio operator who 
needs help can't get the time of day 
from his supplier because his account 
isn't worth the bother. I have many 
poignant memories of trying to get 
help in solving studio problems. Un- 
less there was a definite possibility of 
a lot of money changing hands, I was 
strictly on my own. 

Before all those wonderful "mom 
and pop" small guy-oriented shops 
start coming out of the woodwork 
and writing angry letters, let me point 
out that there is definitely another 
side to this coin. 

Since getting involved in the con- 
sulting racket, I've gotten periodically 
depressed by the number of would-be 
small studio operators who are look- 
ing for free advice, wherever they can 
get it. Then, after they've gotten it, 
it's off to the nearest bargain basement 
discount house to buy their equipment. 
I suspect that the response I get to 
my ad is fairly typical of anyone in 
the same type of business. Via mail 
and phone come the inquiries: How 
do 1 do this or that? What kind of 
console do I need? What microphones 
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Crouud controller. 



Talk about trouble-free remotes! The Shure SE30 Gated Compressor/ Mixer 
gives you mixing, "hands-free" gain riding, and 600-ohm line output capa- 
bility — all in one portable, professional package. Its unique Gated IVIemory 
circuit ltcl<s the "pumping problem" by holding the compression level con- 
stant during program pauses, and releasing it when the signal returns — 
eliminating crowd noise build-up between words and sentences. In news, ^ 
sports, and special events remotes, the SE30 compresses in the field, so 
signal-to-noise ratio is optimized for superior telephone line transmission c 
and higher program quality — without manual gain riding! Functionally engi- c 
neered, with self-contained standby battery power supply, buill-in tone Si 
oscillator, VU/dB compression meter, and full compatibility with associated 
professional equipment. For complete information, write: ^ 



Shure Brothers Inc. 

222 Hartrey Ave., Evanston, III. 60204 

In Canada: A. C. Simmonds & Sons. Limited 
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While others struggle 
to meet the demands 
of discrete 

four channel sound... 

AUDIO-TECHNICA offers an expanded line of 
2nd generation 4-channel phono cartridges. 



Any home or professional high fidelity 
system can now play the most 
demanding stereo, matrix, and discrete 
4-channel records. Among our four 
models is the medium-priced AT14S 
with genuine Shibatat stylus. 5-45,000 
Hz response from unique Dual-Magnet* 
design and ultra-precise fabrication 
sets new performance standards 
for others to copy. From Japan's 
most advanced phono cartridge 
manufacturer with a 12-year history 
of innovation and design leadership. 

Write today for technical data on the entire 
line of Audio-Technica Dual Magnet cartridges 
MODEL AT14S for evBry high fidelity system. 





tShlbata Stylus U.S. Pal No. 3.774.918 
•U.S. Pal. NOS.: 3,720,796: 3,761,647 



audlo-technlca. 



AUDIO-TECHNICA U.S.. INC., Dept. 84BD, 33 Shiawassee Ave., Fairlawn, Ohio 4^313 
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Simply 

STL Test Tapes 
Are The Most Dependable 
And Accurate You Can Buy 

These precision tapes are produced on precision 
equipment using exclusive production techniques 
to provide the most accurate reference possible. 
They are widely accepted by major manufacturers, 
governments and all who need a precision refer- 
ence tool. Available in 1" and 2" sizes as well as 
flutter tapes and all other formats. Order STL test 
tapes and find out where your system really is. 
Write for a free brochure and the dealer in your area. 
Distributed exclusively by Taber Manufacturing 
& Engineering Co. 

@HsTANDARD TAPE LABORATORY, Inc. 

2081 EdisOn Avenue 
San LeandrO. CA 94577 
(415) 635-3805 
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do 1 need? And on and on. Well of 
course 1 don't want to turn this kind 
of response off, but since I don't sell 
equipment directly, it would be very 
easy to go "down the tube" dispens- 
ing free information to all. So-o o, we 
turn delicately to the subject of $$$. 
A "consultation fee" it's called, and 
it is one of the most effective ways 
known to stop a conversation. The 
idea of paying for a service is just too 
much to bear. (Fortunately, not every- 
one feels this way, or I'd really be in 
trouble). 

But anyway, you get the idea may- 
be? These same people will go out and 
bargain shop — going from store to 
store looking for the cheapest price 
they can get. 1 encourage my bride to 
do this — at the supermarket. If toma- 
toes are cheaper at the other store, 
she gets them there. And so on, down 
the grocery list. The economic advan- 
tages are obvious, but it is strictly up 
to my lady to find, and bring home, 
the bargains. Once she leaves the store 
the owner's interest vanishes. He 
knows damn well she will not be back 
unless his potatoes are on sale. And 
later on, if some of the food doesn't 
cook well, he certainly doesn't want 
to hear about it. 

Now, if we can find our way out of 
the kitchen and back to the studio, 
what do you suppose happens when 
this bargain basement approach is 
tried when putting a small studio to- 
gether? I'm talking, of course, to the 
point of view of the man who needs 
professional assistance. 

What else? You wind up with a lot 
of problems. And, when you complain 
that the limiter won't limit, the dealer 
tells you it must be because of the 
console you bought (from a different 
dealer, naturally). And the console 
man blames it on the studio wiring 
job. which was done by the local high 
school shop class as a term project. 

In short, nobody wants to know 
about your problems. And for good 
reasons too. Even if your limiter sales- 
man was Mr. Sincere, he couldn't pos- 
sibly figure out the mess in which his 
limiter has been placed. He knows 
that if he comes around to help, he's 
going to wind up inheriting all your 
other problems too, since he can't 
verify the limiter's performance if the 
rest of the system isn't working prop- 
erly. 

Where is all this leading? 

If you're looking for a book on 
studio planning, it's because you don't 
feel qualified to tackle the job on your 
own. But — to continue the Jime dis- 
cussion on books — you can t expect a 
book to do your planning for you. If 
you need help, get it. I presume the 
various letter writers need help, other- 
wise they wouldn't have written. 
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EQUALIZERS FROM AUTOMATED 



In response to the increasingly complex needs of the 
audio community, the industry standard Model 
550A, perhaps the most popular equalizer in the 
world, is now joined by a group of new devices pro- 
viding extraordinary flexibility. 

The four equalizers are physically interchangeable 



and "pin for pin" electrically identical. It is 
therefore possible to retrofit, or provide a new 
installation with a variety of these curve-shaping 
devices. 

Consult your distributor or the factory for specific 
data sheets. 



THE INDUSTRY STANDARD-MODEL 550A 



Concentric High, Mid, and Lovk' frequency 
range switches allow a choice of 15 center 
frequencies with up to 12 dB boost or cut 
in each range. Additional switches provide 
independently selectable low and high 
frequency bell or shelf curves, band-pass 
filter, and in-out function with indicator 
light. 
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NEW-MODEL 554P/PM 

Dual Parametric manual and automated, 
continuously variable reciprocal peaking 
curves to a maximum of 15 dB boost or 
attenuation. A narrow "Q" notch is also 
provided, as are reciprocal shelving curves. 
The Model 554P provides flexibility and 
versatility consistent with the most advanced 
automated and manual audio mixing 
systems. 
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NEW-MODEL 553 

low cost, modular Equalizer suitable for a 
ide variety of applications in broadcasting, 
!Cording, film mixing, and sound 
iinforcement installations. The shelving 
pe low and high frequency families of 
jrves produce familiar overall balance 
langes in the musical spectrum. The 3 kHz 
id-frequency peaking curves specifically 
feet the "presence" range of music and 
alogue. 
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NEW-APSI MODEL 559 

Simultaneous equalization in nine bands 
distributed over the three decades of the 
audio spectrum, with band centers at 35 Hz, 
75 Hz, 160 Hz, 350 Hz, 750 Hz, 1600 Hz, 
3500 Hz, 7500 Hz, and 16 kHz. Each band is 
controlled by a lever switch with an amplitudt 
readout and provides reciprocal cut and boos^ 
of 2, 4, 6, 9, and 12 dB from unity gain and 
an additional 15 dB boost position. 
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100 SERIES 
STEREO CONSOLES 

• All inputs switchafale for mono 
or stereo sources, and high or 
low level 

• Modular, plug-in electronics 

• Quiet FET audio switching 

• Muting on any channel 

• Usable in remote control 
applications 

• Optional matrix for separate 
composite mono from stereo 
input 

FULL LINE INCLUDING 12 
OTHER MODELS AVAILABLE 
CALL OR WRITE 



BROADCAST ELECTRONICS 

ttIO BravkriUt Rnd 
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What kind of help is available? 
Well, if you go to a responsible dealer, 
he'll be able to help you plan your 
purchases wisely. Don't be surprised 
though if he only recommends brands 
that he himself carries. 

An independent consultant can be 
more unbiased in helping you, since 
he has no sales obligations, and can 
therefore recommend the equipment 
you need, and not what any one 
dealer would like to sell. But, he will 
expect to be compensated for his ser- 
vice, and if you can't face that pros- 
pect, a consultant is not for you. 

Some dealers like to call themselves 
consultants. Some even keep a straight 
face while doing so. But as long as 
you're not being charged for the "con- 
sultation" you can humor him along. 
If he wants to charge you for telling 
you what to buy from him, beat it to 
the nearest exit. 

Of course, if you need help much be- 
yond planning what equipment to buy, 
then your dealer may ask to be com- 
pensated for additional services ren- 
dered. Which brings up an interesting 
point: how much service can you 
expect from your dealer in return for 
your business? 

Historians tell us that many years 
ago, dealers would buy equipment 
wholesale, and resell it at retail. The 
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dbxlST 

offers 



professional studio quality noise reduction at a modest 
price. The dbx 150 series is compatible with all other 
dbx noise reduction systems. Features include 10dB 
headroom Improvement and 30dB noise reduction. 
Walnut case is standard, or two units may be ganged 
for rack mount. RCA phono connections facilitate the 
interface with semi-professional recorders, mixers, etc. 
Model 157 is two channel, simultaneous record and 
play, $567. Model 152 is two channel, record OR play, 
$410. Model 154 is four channel, record OR play, $646. 
Available from professional audio dealers, 
dbx, Incorporated, 296 Newton Street, 
Waltham, Massachusetts 021 54 617/899-8090. 




dbx 




dealer would make a profit, and 
would be genuinely glad to see you, 
since he valued all customers. Then 
something happened. Who knows 
where it started, but people started 
looking for discounts, not for quantity 
purchases, but just for the privilege of 
having the customer's business. As the 
discount syndrome took hold, store 
keepers searched for ways to cut cor- 
ners, and one of the first things to go 
was service. Now, you walk in, haggle 
the price down as low as you can, and 
walk out with a "bargain." If you have 
trouble later, you know what you can 
do about it? Probably nothing — but 
you got what you paid for, didn't you? 

Now, what with tight money and all 
that, some dealers are rethinking their 
discount policies. Some few compa- 
nies have fanatically held to their list 
prices, and dealers who discounted 
have lost that company's product line. 
Although I haven't made a study of 
the subject, it seems no coincidence 
that these companies usually offer con- 
spicuously better service too. 

So, if you need help in planning 
your studio, never mind the bargain 
hunting. Find someone with the ex- 
pertise to help you, and don't have a 
coronary if you are asked to pay for 
that help. If you go to a dealer who 
offers bargain basement prices, make 
sure your eyes are wide open, and 
find out in advance what sort of ser- 
vice to expect. If you know exactly 
what you're doing, then shop around 
for the best price, but don't expect 
attentive service later on. If you are 
not sure of your needs, or if you will 
require continuing help in getting your 
studio together, keep this in mind be- 
fore spending your money. 

As Julius Caesar said, "Caveat emp- 
tor!" (Or was it Orange Julius?) 



COMING EVENTS 

The 49th Audio Engineering Society 
Convention and Exhibition begins on 
September 9 and continues through 
September 12th in Fun City's plush 
Waldorf Astoria Hotel. There are de- 
tails elsewhere in this issue on exact 
dates and times, but I want to draw 
your attention to four Educational 
Seminars that will be held during the 
Convention. These will be discussion 
groups by panels and not lectures. The 
four titles are 1. Introduction to Com- 
puter Programming, 2. Applications of 
the Desk Top Computer to Audio, 

3. Tape Recorder Equalization, and 

4. Practical Acoustics. 

I want to emphasize the practical 
nature of these seminars. They should 
be of great value to working engineers 
attending the Convention. ■ 
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The same perfectionist attitude that's in our most 
expensive microphones sets the pace for all AKG mikes. 
Some of them are so unique they're patented. Like the 
special AKG "two-way" dynamic microphones. They com- 
bine two microphone elements in one housing. You get 
improved highs and lows without the "booming" proximity 
effect. And virtually no feedback. 

Another is the C-451 condenser microphone system. 
It is the only interchangeable component microphone sys- 
tem in the world. You can attach six different microphone 
modules for different recording functions on one compact 
preamplifier. You save on costs. You get versatility and 
high performance, 

AKG even makes a condenser microphone-the C-24. 



This single microphone can record an entire symphony 
orchestra in stereo. 

Rock mikes? We have a range and variety that every 
artist will find palatable. Home recording, P. A., country 
and folk music, special purposes--there's even an AKG 
guitar pickup ... and they all capture the exact sound any 
given situation generates. 

Expect a lot from AKG microphones. They have the 
family reputation to live up to. See 
your professional equipment supplier. 
Or write to us directly for details. 

AKG MICROPHONES • HEADPHONES 

Distributed by 

NORTH AMERICAN PHILIPS CORPORATION 
100 East 42 St.. New York, N Y. 10017 




Between $50 and $1,295 
AKG has everything for pop, rock and Bach. 
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Norman H. Crowhurst 

THEORY AND PRACTICE 



• A curious fact about this column, 
which alternates between discussions 
of education and the technical matters 
that really should be its business, and 
are the business of db, is that the con- 
tent of my mail is usually based on 
my educational columns rather than 
those concerned with technical mat- 
ters. And most of the comments are 
favorable. So db, the sound engineer- 
ing magazine, has provided a platform 



FOR A;5)^Pplyllne 

MAG (U ; 312/298-5300 
TAPE 1241-Rand Rd. Des Plaines, III. 60016 



for views that are not often expressed 
in the several hundred vehicles osten- 
sibly devoted to educational material, 
but which too often subscribe to the 
apparently universal compulsion that 
professional educators share, to im- 
press both their colleagues and the rest 
of the world with their erudition rather 
than their understanding of what is 
actually going on. 

But this month we are going to 
discuss technical business. In an ear- 
lier column, we stated the difference 
between the kinds of distortion that 
the SMPE (now SMPTE) and CCIF 
methods were designed to measure. 
The SMPE method was designed to 
measure the kind of distortion that 
happens when large amplitude, low 
frequency waves change the gain, or 
amplification, offered to higher fre- 
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The new Revox A700 - $1695 
the performance is shattering 

SI'S 
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quency, smaller amplitude waves, thus 
modulating them. 

Back in the days when the method 
of measurement was devised, feedback 
was just about finding its way on the 
scene. It was so new that little theory 
about it had been published, and those 
who worked on the kind of distortion 
SMPE was then interested in were 
pursuing a different line of investiga- 
tion from those who worked on feed- 
back. 

So, in that context, the main cause 
of that kind of distortion was the 
variation in gain that modulated the 
amplitude of the higher frequency 
components, at the point of the low 
frequency high amplitude wave. If 
there was any accompanying phase 
modulation, it was of no consequence, 
relatively speaking. 

As everyone knows by now. one of 
the basic purposes of feedback is to 
reduce distortion, which includes the 
SMPTF type, along with everything 
else that qualifies as distortion. And 
as most people know, to apply feed- 
back at all, phase shifts must be kept 
small; feedback will reduce them to 
something even smaller. 

However, something that has been 
overlooked, the fact that feedback can 
produce SMPTE type intermodulation- 
distortion, of the phase modulated va- 
riety. Over different parts, particularly 
of a large amplitude waveform, the 
dynamic resistance (also known as a.c. 
resistance) of active elements, whether 
they be tubes or transistors, changes 
over quite a wide range even when, 
as far as waveform is concerned, they 
are behaving linearly. 

Perhaps I should explain that. When 
a tube or transistor is nearly cut off, 
its plate or collector resistance is many 
times the value it has at a moment 
when it approaches saturation. How- 
ever, the voltages and currents associ- 
ated with the waveform it amplifies 
may be very close to linear while this 
change in a.c. resistance occurs. 

All these a.c. resistance values are 
associated with circuit reactances, 
either coupling capacitors, or stray cir- 
cuit capacitance. And reactances pro- 
duce phase shifts in the circuits where 
they are. When the resistance values 
change, the phase shifts change, al- 
though the waveform associated may 
not be distorted in any way. Such 
phase shifts that accompany the low 
frequency, high amplitude wave that 
produces the big swing will occur at 
any higher frequencies the same equip- 
ment is momentarily handling. 

Now let's put it together. We may 
think that only amplitude modulation 
really matters. But this is not true. 
Consider a classic example, the differ- 
ence between tremolo and vibrato. 
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The Model 10 Mixing Console 
When you've got more talent than money 



Any mixing console is simply a creative tool 
Getting the most out of it calls for 
imaginative insight into music and 
skill in the practical application 
of sound. / 

If you've got the talent but 
you don't have the money, 




you're exacliy who we built this board for. 

The basic 8-in, 4-out board starts 
t just $1890. From there you can 
go to 24-in, with options and ac- 
cessories enough to fill a studio. 
The TASCAM Model 10. 
It gets your inside outside. 
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CORPORATION 




5440 McConnell Avenue 
Los Angeles, Calif. 90066 
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COMPLIMITEr 




MODEL 610 



Used in recording studios; disc mastering studios; sound reinforce- 
ment systems; TV, AM, FM broadcast stations to maintain a sustained 
average signal at a level significantly higher than that possible in con- 



ventional timiters, and with performance that is seldom attained by 
most linear amplifiers. Rack mounted, solid state, functional styling, 
the Model 610 is in stock for immediate shipment. 



Specifications are available from: 




PECTRH \DNICS 



WALL AVENUE, OGDEN. UTAH 
(801) 392-7531 



84404 
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Used by the Professionals: Leon Russell, Soz Scaggs, 
WAR, Uriah Heep, Osibisa, Allman Brothers, Doobte 
Brothers, Herbie Hancock, Pointer Sisters, 
Sha-Na-Na, Neil Young. 

ClEflR-COffl 

PORTABLE INTERCOM SYSTEM 

Exceptionally clear voice intercommu- 
nication for lighting, mixing, and sound 
reinforcement crews at concerts and 
recording remotes. Reliability and per- 
formance proven by constant pro- 
fessional use. Clear-Com is a wired 
system using standard 2-conductor, 
shielded microphone cable to connect 
all stations. One main station powers 
up to 30 remote belt-pack stations. 
All stations are equipped with head- 
phones and dynamic high-intensity 
noise-canceling microphones. 

Custom features for concert and recording 
groups include: 

■ Individual volume control at eacfi station 

■ Call ligfit signaling to bacit up audio sys- 
tem ■ Complete portability ■ Rugged all- 
mdtal construction for total reliability 

Full one-yesr warranly guarantees all components. Write or call today lor ttie dealer nearest vou: 
^1 C A n. ^^fn DIVISION OF LUMIERE PRODUCTIONS, INC. 

"I ■» V/lll 759 Harrison Street. San Francisco, CA 94107 (415) 989-1130 
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Now rd better be careful because peo- 
ple from diflerent backgrounds have 
different definitions for these nuisicat 
qualities. The predominantly engineer- 
ing definition, which I am using here, 
expresses iremolo as a tlucluation in 
amplitude, while vibrato is a fluctua- 
tion in frequency. 

Now, as is done by organ manu- 
facturers all the time in the ranks of 
stops they group together as celeste, 
this kind of effect can be produced by 
i using two ranks of pipes, or signal 
generators, each having a slight dif- 
ference in tuning, so they produce a 
1 beat. 

Imagine the composite sound pro- 
duced bv two frequencies close to- 
gether, like organ pipes, coming from 
a loudspeaker which radiates into 
free space, so you are not troubled 
with standing waves to complicate 
matters. Because you have two fre- 
quencies, you will have two corre- 
sponding wavelengths, which means 
that at no two points in space will the 
same combination occur as you vary 
your distance from the sourie. 

For this reason, at some points the 
result will be almost pure amplitude 
fluctuation while at others it will be 
almost pure phase, or equivalent fre- 
quency fluctuation. This is why you 
have such a hard time telling the dif- 
ference between tremolo and vibrato. 
While each can produce its own effect 
to an extent that makes it not con- 
vertible into the other, they often seem 
to become equivalent to each other at 
certain points out in space where you 
do your listening. 

From the causative point of view, 
of course, there are differences. If you 
use a variable gain stage to modulate 
the audio, the basic effect has to be 
tremolo. If you feed the audio to a 
loudspeaker that is somehow waved 
around in space, the basic effect has 
to be vibrato. And of course, the ef- 
fect that Paul Klipsch has done so 
much to expose, as a delicicncy of 
small-diaphragm wide-range speakers 
that he calls doppler distortion, is an 
unwanted frequency or phase modu- 
lation. 

The point we started out to make 
here is that the SMPTE method does 
not, basically, detect that variety, al- 
though its effect on what you hear 
can be precisely similar to the variety 
the SMPTE method can detect. This 
is because the method of measure- 
ment consists of mixing the two fre- 
quencies together, a large low one 
with a small high one, feeding it 
through the equipment to be meas- 
ured, and then analyzing the output 
in the following way. 

First it goes through a high pass 
filter, that removes the low frequency 
component. Then the remaining high 
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There is a Dolby noise reduction unit for every 
professional application 



Professional Recording and 
Transmission Applications 




360 

The Dolby 360 is a basic single-channel A-lype noise 
reduction unit for encoding or decoding This unit is 
normally used in a fixed mode such as m disccutting or 
landline sending or receiving, the operating mode is 
manually selected 




The Dolby 361 is Similar to the 360. providing a single 
channel o( A- type noise reduction, but with relay 
switching of operating mode and tape recorder 
connections The changeover can be controlled 
automatically by the recorder 




M-Series 

T he Dolby Ml 6 A-type unit IS designed specifically for 
professional multi-track recording, and incorporates 
tBchanneisot noise reduction in a compact chassis 
only (0 , inches high. The similar M8 is an 8-(rack 
version, and the M8X allows simple extension of the 
M16tor24-lrackuse 



IMotion Picture Industry 




364 

The Dolby 364 Cinema Noise Reduction Unit is 
intended primarily for use with Dolby A-type encoded 
optical sound-tracks The 364 also includes a 
standard Academy' filter for conventional tracks, a 
clean-up circuit lor old or worn prints, and provision 
for playback of magnetic sound-tracks with or without 
Dolby system encoding 




E2 

The Dolby E2 Cinema Equalizer is a companion unit to 
the 364. and has been specifically designed to solve 
the response equalization problems of cinemas Used 
with the 364 and Doibyized optical sound-tracks, the 
E2 enables most cinemas to achieve modern sound 
reproduction standards without replacement of 
existing equipment. 



Professional Encoders for 
Consumer Media 




320 

The Dolby 320 Duplication Processor is a professional 
quality unit with B-type (consumer) noise reduction 
characteristics The unit is used for encoding 
duplication master tapes m the high-speed 
duplication of DolbyiZed cassettes, cartridges, and 
open-reel tapes. The 320 is a two-channel unit. 
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324 

The 324 Broadcast Encoder allows broadcast 
stations to encode stereo FM broadcasts with the 
Dolby B-type characteristic. The unit provides for an 
optional reduction of high frequency pre-emphasis. 
reducing the need for high Irequency compression, 
and thus allowing a significant additional improvement 
of reception quality 



Noise Reduction Module 



Test Set (A-type) 



50 « 
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Cat 22 

The Dolliynoisori'duclion module Cat 22 ib the basic 
functional uml employed in all A typp equipment The 
Cat 2? IS available as a spare or in quantity to OEM 
users tor factory installation A half-speert version of the 
module iCat 40) is also available 
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Cat 35 

The Dolby NRM Test Set Cat 35. permits rapid 
verilication of performance of Cat 22 Noise Reduction 
Modules Without their removal or the need lor 
additional ipst equipmnnt 



For detailed information contact 
Dolby Laboratories Inc 

11 33 Avenue of the Americas 
NewYork NY 10036 
Telephone (212) 489-6652 
Tel ex 125797 



346ClaphannRoaci 
London SW9 
Telephone 01-7201111 
Telex 919109 
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frequency component is rectified and 
filtered to find whether its amplitude 
has any low frequency fluctuation. 
What this docs not do is to determine 
whether its frequency or phase fluc- 
tuates. The rectification and filtering 
could not care whether frequency 
changes or not. 

Before passing to the CCIF method 
and its deficiencies in measurement, 
we need to show that the two forms 
do not measure equivalent forms of 
distortion. The fact we mentioned a 
little earlier, that two higher frequen- 
cies close together are used to pro- 
duce the celeste eiTect, as well as other 
beat elTects, has led many to believe 
that the higher notes produce a lower 
note. 

This is not true. The beat is not it- 
self a note. In the first place, the beat 
is too slow to be audible as a note. 
But if you increase the difTerence be- 
tween the frequencies, so the dilTer- 
encc could be a note, it is not, as long 




Full line of professional burglar and 
lire alarm systems and supplies. 96 
pages. 450 items. Off the shelf delivery, 
quantity prices. 



/XA rnountain west alarm j 

4215 n. 16th St., phoenix, az. 85016 
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as there is no distortion present, able 
to produce the CCIF type of byprod- 
uct. 

The big difTerence is in cause and 
effect. With the SMPTE method, we 
start with a low frequency and a high 
frequency. The equipment must han- 
dle both. If, in doing so, one affects 
the other, you have SMPTE distor- 
tion. With the CCIF method, we start 
with two high frequencies. For this 
purpose, the equipment need not even 
handle the low, distortion-product fre- 
quency. So if you applied the SMPTE 
test to it, nothing would show, because 
the low frequency would not even 
enter the system. 

The CCIF method produces the low 
frequency as a distortion product, that 
should not be there, and was not pres- 
ent in the input. 

Now let us take a closer look at the 
CCIF variety of distortion. Suppose 
the two frequencies are 5000 Hz and 
5100 Hz. If the system has asym- 
metric distortion, such as is due to 
an unbalanced push-pull stage some- 
where, then the beat produced by 
these two frequencies, at 100 Hz, will 
have bigger tops than bottoms on the 
wave envelope produced. This will 
mean that, as well as the 100 Hz mod- 
ulation envelope of the high frequency 




waves, there will be a 100 Hz com- 
ponent in the signal. This will appear, 
audible, as a 100 Hz "buzz." 

That is what the CCIF method is 
designed to detect. But now, suppose 
the distortion is not asymmetrical, but 
symmetrical. Now the envelope will 
have its shape either flattened at top 
and bottom or stretched at top and 
bottom. It is not so easy to sec what 
the additional byproducts will be in 
this case as it was with the asymmet- 
rical case. But mathematical analysis 
shows that this is equivalent to a 
whole new bag of extra frequencies, 
none of which will be anywhere nearly 
as low as a few hundred Hz. 

By a different choice of test fre- 
quencies, you can deliberately produce 
byproducts wherever you want, and 
the test can perform more like a wave- 
form analyzer does in taking harmonic 
distortion apart. But to date, to our 
knowledge, no such method of meas- 
urement has been formalized. So all 
the CCIF method really detects is the 
kind of unbalance in a system that 
produces first-order, asymmetric dis- 
tortion. 

One of my recent correspondents 
reversed the usual way in which I 
transfer things, which is to show that 
what happens in education is like what 
happens among audio engineers. I had 
said, in a column I write for general 
audience readership, that the reason 
professional educators clamp down on 
anyone who attempts to say something 
unconventional, is that they are afraid 
if they allow it, the teachers will soon 
be out of their depth. 

This man's comment said that he 
has found the same thing in engineer- 
ing circles. That any suggestion that 
breaks with established convention 
makes engineers nervous too, because 
they feel they will soon be out of their 
depth. You know, I think he's right. 
Why else hasn't someone developed 
more sophisticated tests, so that dis- 
tortion can be more exactly analyzed, 
more easily? 

Probably because most engineers 
who use existing methods, do not 
really know what those measurements 
tell them, and if anyone suggests us- 
ing a more sophisticated kind of test, 
with which they are unfamiliar, they 
fear they will soon be confused. 

My attitude through life has always 
been to accept something strange as 
a challenge, not to reject it out of 
hand. I want to find out how it relates 
to what I already know, or think I 
know. And invariably accepting of the 
challenge leads to better understand- 
ing of something I would not have ex- 
pected. Why do so many of us go 
around with mental blinkers on, afraid 
we might discover something useful? ■ 
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Last year, we offered you 
Studer^ tape recorders. 

This year, Telefunken^ 

What 

happened? 



The answer is on page 3 of our catalogue. 

In the "Statement of Principles" bi-annually 
published there — exactly as we wrote it seventeen 
years ago. 

Since then, we've always vowed that, before 
we changed a word of that credo, we'd rather 
see the list of our companies change. 

And this has now happened. 

As our credo makes clear, Gotham prefers to 
represent "equipment made in limited quantity 
for a discriminating worldwide clientele." 

This was Studer's orientation when we joined 
forces with them many years ago. A tiny company — 
only a handful of people — dedicated to serving a 
limited professional market. 

But no more. Over the years they have 
expanded enormously. Requiring mass marketing 
goals. 

It is a perfectly legitimate development we 
can respect. But. . . 

The credo, remember. 

Ah, you say. But the credo also stresses 
Gotham's interest in representing companies that 
are personally-run by men who "devofe their lives 
to the fulfillment of their dreams." Surely, you 
say, the gigantic Telefunken operation can hardly 
be described as personally-run. 

No, it can't. 

But the tiny enclave that we represent can. 

For, within Telefunken there is a separate 
department of about 45 people. Autonomous, 
because they are completely apart — independ- 
ently handling all the development, manufacturing, 
and marketing of the (VI 12 and M 15 "Magneto- 
phon" professional recorders. 



These people have a high and unique 
responsibility — because it was Telefunken, after 
all, who invented the tape recorder in 1942. 

And how they do their job conforms 
precisely with our credo. Because, to them as to 
Gotham: "Not price but excellence, craftsmanship 
and serviceability are the criteria" that count. 

Some reasons why the M 12 "Magnetophon" 
is in a class by itself: 

1. A 19" rack mountable IOV2" reel V4" tape 
recorder incorporating an optional 4-input 
mike/ line slide fader mixer. Mike inputs are 
Phantom® powered, of course, ready for 
Neumann fet 80 microphones. 

2. Heads made of ferrite and sintered ruby tape 
guides; materials so smooth and hard we guar- 
antee them both for the life of the machine 
(15 years). 

3. Ingenious tape tension control on both sides of 
the capstan; no reel size switching. 

4. Weighted Peak Flutter typically ± 0.02% at 
15 ips; 3% ips speed available, 

5. Price range: $3500 to $4500. 

And after the technicalities, there is also 
the matter of experience: 

For over five years now, our experience 
with the "Magnetophon" in Neumann's tape-to-disk 
transfer systems has been eminently satisfying. 

Satisfying? Superb! 
^^1^ And we look forward to the 

same kind of results with Telefunken's 
M 12 and M 15 "Magnetophon." 
For ourselves and for you. 
^^^p/ Write today for more 

information: 




AUDIO CORPORATION 



Headquarfers: 
741 Washington St., New York, NY 10014 

(212) 741-7411 

tVest CoBsi Sales Office: 
1710 N. LaBrea Ave,, Hollywood, CA 90046 

(213) 874-4444 
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NEW PRODUCTS AND SERVICES 



FOUR-WAY MONITOR 



• Model 4340/41 four-way monitor 
is designed for bi-amplification use 
with the manufacturer's 5231/32 elec- 
tronic crossover or with high level 
passive crossover networks. The sys- 
tem contains a fifteen-inch low fre- 
quency loudspeaker, ten-inch midrange 
loudspeaker, high frequency compres- 
sion driver, and ultra high frequency 
compression driver, and has a fre- 
quency response of 35 to 20.000 Hz 
-I- 3 dB. Sensitivity (SPL at 30 ft.. 1 
mW) is 44 dB. Power output (SPL 
at 10 ft. in a room volume of 2.000 
cu. ft. with 1/.2 rated power input. 
35.5 watts), is 10! dB. The crossover 
frequency is 250. 1.250 and 9,500 Hz. 
Mir: James B. Lansing Sound. Inc- 
Circle 48 on Reader Service Card 




OPERATIONAL POWER AMPLIFIER 

• Intended to be used as a servo 
motor or d.c. through audio power 
amplifier, model 440 ditl'erential d.c. 
operational power amplifier consists of 
an Opamp 4009 driving a dual class 
AB power amplifier. The manufactur- 
er claims there is no crossover dis- 
tortion. The unit may be used in 
audio applications with either a single 
polarity or bi-polar power supply. It 
has an output capability of 50 watts 

rms and is constructed on the octal . . ^ . 

plug-in heat sink, with the circuitry ' f I llfjll ' 1 ' ' 

isolated from the case. Available 
either as a kit or wired and tested. 
Mfr: Opamp Labs, Inc. 
Price: Kit: $35; Wired & Tested: 
$60.00 

Circle 49 on Reader Service Card 



DYNAMIC SAFE 

• Flexible rubber housing offers max- 
imum security for dynamic unidirec- 
tional moving coil microphone M412. 
a feature of interest for field use. The 
microphone has a tailored acoustical 
characteristic especially suitable for 
close talking and can be gooseneck 
mounted or hand held. It has a built- 
in switch for voice on /off or for re- 
lay actuation. The frequency response 
is 200-1 2.000 Hz. 
Mfr: Revo.x (Beyer-Dynamic) 
Price: $75 

Circle 50 on Reader Service Card 



MICROPHONE 




SOUND ABSORBER & 
VIBRATION ISOLATOR 




• Sound barrier Soundmat FV is com- 
posed of a one-pound per square foot 
of limp mass, acting as the barrier 
layer, which is bonded to '/4 inch 
layer of acoustic foam. The acoustic 
foam is fire retardant. The material 
can be applied to floors or around 
resonating pipes by die-cutting and 
shaping to fit. For exposed areas, a 
heavy black vinyl skin can be lami- 
nated to the barrier, providing a scuff- 
resistant, water-barrier surface. 
Mfr: Soundcoal 

Circle 53 on Reader Service Card 



TAPE CONTROL 




• Constant tension from beginning to 
end of any size tape reel is achieved 
by controlling the torque of the sup- 
ply reel motor by the Tentrol con- 
troller. The device eliminates tape 
speed changes, and thus changes in 
pitch, with tape reels up to 14 inches. 
An additional unit can be installed 
on the takeup motor to provide con- 
stant takeup tension as well. Two units 
can provide fast starts at 30 ips, elim- 
inating capstan creep. The unit is de- 
signed to fit nearly all Anipex tape 
recorders, as well as other well known 
machines. 
Mfr: Inovonics 

Circle 54 on Reader Service Card 
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VARIABLE SPEED OSCILLATOR 




• Available with an Opiional four- 
digit electronic display lor exact speed 
accuracy, the lightweight VS-IO is 
specifically designctl for use with the 
Ampex MM- 1 100 and AG-440 series 
of recorder /reproducers and can drive 
up lo three recorders. The soll-coii- 
laincd oscillator, powered by the cap- 
stan servo of the recorder via a sin- 
gle cable, features a range of ±. full 
tone m quartcr-tonc steps and a 
coarse/line variable speed adjustment. 
The readout display (110/220 vac, 
50/60 Hz) may be operated either 
in percent of nominal speed or in fre- 
quency (i^O or 60 Hz center Fre- 
quency) of the associated recorder. 
The readout utilizes the servo's crystal 
reference for control. 
Mjr: Ampex Co'poiaiiou 
Price: $705 ( w ith opiioiial dit^iial read- 

oiii eJisplav) SS9> uiihoiii. 
Circle 51 on Redder Service Card 



HIGH DEFINITION STEREO 
AMPLIFIER AND PREAMPLIFIER 





We are 
proud to 
present 



• New circuitry concepts, which it is 
claimed produces an etlcct with no 
discernablc distortion apparent below 
the actual noise of the circuit, arc 
used in the preampliticr design of i 
HD250 integrated control am]ilificr 
and HD22 high dclinition preampli- 
fier. With the tone controls in the llai 
position and measured over a band- 
width from 15 l!z to 23 kilz the sig- 
nal-to-noise ratio with respect to an 
input figure of 5niV is H3dB. The 
amplifier seetion is capable of pro- 
ducing 50 watts per channel at 8 
ohms, both channels driven, from 20 
Hz to 20 kHz I dH, with an aver- 
age of 90 watts per channel at 5-6 
ohms. 

Mfr: Audioiiics 
Price: Ainplilier: $695 

Preaitiplifter: $449 
Circle 5? on Header Service Card 



PROKIT II 

FEATURING 

• SLIDE FADERS 

• PAN POTS ON ALL SIX INPUTS 

• LED OVERLOAD INDICATORS 

• SIX INPUTS (LINE OR MIKE) 

• STEREO OUTPUT 

• PROFESSIONAL Z'A" VU METERS 

• 20 DB MIKE INPUT PAD 

• STATE OF ART IC CIRCUITRY 

• OPTIONAL 48V MIKE POWERING 

• OPTIONAL TRANSFORMER OUTPUTS 

• HIGHEST QUALITY COMPONENTS 

• AVAILABLE KIT OR FACTORY WIRED 



GATELY ELECTRONICS, Inc. 

57 West Hillcrest Ave. 1907 Division St. 

Havertown, Penna. 19083 Nashville, Tenn. 37203 
215-449-6400 615-327-1746 
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BINAURAL MICROPHONE 



AUDIO CONTROL CONSOLE 



• Physical listening conditions are 
simulated with improved fidelity, ac- 
cording to the manufacturer, by the 
use of MKE 2002. a binaural micro- 
phone which fits over the recordist's 
ears. The unit, mounted on a stctho- 
scope-likc band over the recordist's 
head, contains two electret transducers 
which rest lightly in the cars. This 
permits a reproduction of all the vari- 
ables present in human hearing, the 
structure of the head, surrounding air 
noise, left-and-rightness, the percep- 
tion of distance in addition to differ- 
ences in tone, etc. The result is not 
only a lifelike pickup of a perform- 
ance, but also the surroimding audio 
ambience that would be present in an 
audience situation. The dual con- 
denser microphones come complete 
with battery power supply, carrying 
case, and plastic artificial head, willing 
to stand in for the actual recordist 
if necessary. 
Mfr: Sciiiihcixer 
Price: $330 

Circle 45 on Reader Service Card 




PEAK PROGRAM METERS 




For Professional Performers 



BOSE 800.,. The 
Professional Performer 



Please send complete information on 
the BOSE 800 to 

^fame 

Address 

City State Zip 

Return to BOSE Corp. The Mountain, 
Framingham^as^^WO^^^^ 




• All solid-state peak program meters 
PK-14 and PK-16 offer precise visual 
level indication via sequentially lighted 
led readouts of true signal levels. A 
14 or 16 green and red segmented 
readout will monitor standard vu or 
peak level program content, depend- 
ing upon the user's preference in se- 
lecting its alternate mode operation 
by a front panel control setting. Both 
units contain led brightness control, 
integration and decay time adjust- 
ment, input level sealing, constant cur- 
rent consumption, simple power sup- 
ply requirements. Integration time 
specifications conform to European 
DIN 45406 for peak reading and 
USA CI 6.5 — 1954 for vu character- 
istics. The PK-14 arc-scale meter is 
designed to retrofit into existing 3Vi 
inch meter installations, while the ver- 
tical scale PK-16 offers monitoring 
capabilities in updated or custom de- 
signed control consoles. 
Mfr: Quail/ Eight Electronics 
Circle 44 on Reader Service Card 




• Input module functions present in 
scries 20 LM console include four in- 
puts, four pre-settable mute controls, 
phase switching mic and line switches 
and attenuation, three-knob eq., stereo 
pan pot, all with in /out switching. 
Two foldbaek and an echo send con- 
trols are provided with in /out switch- 
ing and pre-post fader selection. The 
unit has conductive plastic slide atten- 
uation, monitor solo function and on/ 
off switch with led indicator. The 
stock model includes sixteen inputs 
(expandable to 32 inputs), quad out- 
puts with a mono bus, stereo buses, 
two foldbaek, and one echo send bus. 
All ten outputs are metered. A com- 
puter ribbon cable organization per- 
mits input and output panels to be 
located in any board position. Addi- 
tional options can be added. 
Mfr: Cetec 

Price: $11,500 (additional input mod- 
ules $375 each) 
Circle 46 on Reader Service Card 



i "ROCK MONITOR" AIR MOTION 
LOUDSPEAKER 




• The requirements of modern mu- 
sical forms are met by AMT 3 
loudspeaker, which the manufacturer 
claims to offer support to the tran- 
sient performance obtainable from a 
conventional cone bass system. Mid- 
range and treble frequencies are han- 
dled by an air-motion transformer 
' positioned for unhindered radiation in 
I all directions. For lower frequencies, 
' a six inch high compliance, high gauss 
j midrange driver is mounted in a re- 
' sistively terminated line which extends 
, back into the bass enclosure. The 
lowest frequencies are served by a 
proper matching of the midrange to 
twin ten inch drivers. A carefully cal- 
culated resistance allows the drivers to 
continue linear operation far below 
system resonance and without uncon- 
trolled motion at any frequency. 
Mfr: Ess, Inc. (Heil) 
Price: $435 
I Circle 47 on Reader Service Card 
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DIGITAL TIMER CLOCK 



AUDIO FLUTTER METER 



• Both a bright visual display of cor- 
rect time and form "C" contact clo- 
sures are provided with model DC24 
digital clock. It measures 19 inches by 
3'/^ inches high by 10 inches deep. 
Options include reset board (approx- 
imate time corrections up to four 
times per hour), net join board (ex- 
act time corrections either once or 
twice per hour), and oscillator time 
base and battery backup board, which 
maintain the exact time independently 
of line frequency variations or power 
interruptions. Controls on the front 
panel enable the operator to halt the 
clock altogether, advance the seconds 
coimter rapidly, advance the minutes 
counter rapidly, or light the led dis- 
play memomentarily when operating 
the DC 24 on battery. 
Mfr: Sparta Electronic Corp. 
Price: (With reset board) $475. Net 

join option: $100 Oscillator / battery 

backup option: $125. 
Circle 41 on Reader Service Card 



QUADRIPHONIC SYSTEM 
CONTROL CENTER 



• J** 



III III I hll' 

rrr.m.Tn^Tn 



• Designed for true discrete systems 
of from one to four channels, model 
4xPA preamplifier offers a built-in 
CD-4 demodulator, provisions for SQ 
demodulator, accommodation for 2. 
4 channel tape recorders, an equalizer 
filter system, and a 4 x 4 matrix mode 
control allowing any input channel to 
be assigned to any output channel. 
The frequency response is, at high 
level, ± 0.1 dB, 20 Hz to 20 kHz at 
rated output, down — 3 dB at I Hz 
and 100 kHz at rated output. The 
phono range is ± 0.25 dB from RIAA 
curve at rated output. 
Mfr: BGW Systems 
Price: $849 

Circle 43 on Reader Service Card 



• Designed for field operations, mod- 
el 8160 portable flutter meter com- 
plies with the IEEE and DIN recom- 
mended standards, for pulse response. 
In addition to outside work, it can be 
used in hi-fi and radio repair shops, 
audio and video tape transports pro- 
duction line tests, and for servicing 
dictating equipment. 
Mfr: 3M 
Mfr: $395 

Circle 42 on Reader Service Card 




After you use the 1056, 
we'll know one thing 
about your dub quality: 
it just got better. 

Professional studios that make lots of dubs for radio, welcome the 
speed and quality they get using the Gamer 1056. It offers a whole 
new set of advantages for producers of reel-to-reel duplicates for 
radio, AV, or educational needs. Some of those are: • Single cap- 
stan drives the master and all five copies. • Solid-state electronics 
and special heads provide outstanding frequency response. • Two- 
speed drive allows either 30 or 60 i.p.s. duplicating. • Extra-fast 
rewind of master tape speeds production. • Unique forward tilt of 
transport mechanism aids threading. • Conveniently located con- 
trols feature push button operation. 





GARNER ELECTRONICS 

■ieOO NORTH 4BTH STREET 
LINCOLN NEBRASKA 6S504 
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Be sure 
to attend . . . 

THE AUDIO 

ENGINEERtNG 

SOCIETY'S 

49th Technical 
Meeting and 
Exhibition of 
Professional 
Equipment 
at the 

Waldorf-Astoria 
New York City 

September 9-12 



For details, write or phone: 

AUDIO ENGINEERING SOCIETY 

• 60 E. 42nd St., N.Y., N.Y. 
10017 (212) EG1B52B 

PUBLICATIONS OFFICE 

• (212) 661-2355 



Martin Dickstein 

SOUND WITH IMAGES 



Equipment Follow-Up 



• A short lime ago, we devoted a 
column to the care and feeding of the 
16mm projector. In a subsequent col- 
umn wc quoted a letter wc received 
from a reader who shared his experi- 
ences with maintaining and handling 
film projectors. Just a couple of 
months ago, this column discussed a 
specific film projector to introduce it 
to some of our readers who might not 
have been familiar with it. Once again, 
we arc pleased that a reader took the 
time to write of his experiences with 
this unit, and to introduce us to 
another double system projector. Wc 
should like to follow up as quickly as 
possible this time, and then, after the 
letter, we'll provide some of the tech- 
nical specifications for the Bauer Stu- 
dio projector mentioned in compari- 
son with the Siemans. Incidentally, sin- 
cere thanks to Mr. John M. Hoerner, 
Jr., Extension Editor-Visual Commu- 
nications, University of Georgia Col- 
lege of Agriculture, Athens, Ga.. for 
his interesting comments. 

"The Siemans double sixteen projec- 
tor was an excellent tool for single 
and double system film editing. I spent 
several years learning its idiosyncra- 
cies and capabilities, but it has now 
been replaced by the Bauer Studio 
projector. The mixing capability of the 
Siemans was often very useful, but 
without an external vu meter to be 



able to read the original track level, 
the overdub level was often too high 
or too low, and the lack of a monitor 
head made the process too hit or miss 
to be reliable for news film produc- 
tion. Rather than try an overdub mix. 
I would transfer the soimd to the full 
coat side, and then do the mix coming 
back to the single system side and the 
sound track on the film. 

"Maintaining sync when the film 
was removed for editing after the 
sound was transferred was often a 
problem because of (he air damped 
idler on the full coat side. I always 
spliced a frame of beep tone into the 
leaders of the film before transfer, 
made the transfer, matched up the 
beeps on a syncronizer. then retarded 
the track 28 frames for editing. When 
the film and sound track were loaded 
back on the projector for transfer 
back to the mag. stripe, the cue 
punches were appropriately lined up. 
Then I would run the projector back- 
wards for a few feet, and. without 
going into the record mode. I would 
run it forward and listen for the beeps. 
If they matched, then I would go into 
record and complete the transfer. I 
found this was the fastest and most 
accurate method of maintaining sync 
when editing. 

"The removable gate of the Siemans 



www.americanradiohistorv.com 



was a distinct advantage which was 
not prcscnl on the Bauer projector. 
During transfer operations. I would 
always remove the gate lo prevent any 
atlciitional wear on the film and to 
avoid the possibility of breaking a 
splice. If several transfer operations 
arc anticipated. I would recommend 
splicing with clear Mylar tape, rather 
than hot splicing. Another problem 
created by the .Sienians was electrical 
noise generated by a governor-con- 
trolled motor. While synchronous mo- 
tors were available on the Siemans, I 
never knew anyone among a dozen 
or so machine owners who had one. 
The governor incorporated a set of 
points on the back of the motor shaft, 
and they would pit and burn, requir- 
ing dressing to minimize the electrical 
interference. 

"Despite the few problems, the Sie- 
mans was an excellent projector, and 
one of the lew I would trust to project 
original film without scratching. Ihe 
pressure plate was made of a type of 
bakeiite. with a floating metal plate, 
and a triple pulldown claw. Film could 
be threaded to bypass the sound head, 
further minimizing the chance of 
scratches. 

"The Bauer studio projector will do 
everything the Siemans does, and has 
a few extra features, among them a 
synchronous motor which is standard, 
optional 4-channel heads, including a 
monitor head, anti improved flutter and 
wow specifications. Also, once both 
sides of the projector are threaded, the 
mechanical interlock can be recoupled 
for syncing the tracks, while the Sie- 
mans had to be rethreaded." 

We appreciate comments like those 
of Mr. Hoerner which come from re- 
peated experience, and which he is 
willing lo share with others. It is not 
the purpose of this column to com- 
pare directly two similar pieces of 
equipment, but to introduce these 
units to those to whom they may be 
unfamiliar. The following is, then, the 
specifications for the Bauer P6 studio 
double band projector, and these will 
be followed by a brief note on another 
similar unit, the Soiioicx 16/16. 

The Bauer has an output of approx- 
imately 500 lumens, using a 250W 
quartz iodine lamp, and is cooled by 
a double fan on the motor shaft. The 
drive is by synchronous motor, the 
take-up assembly is load controlled 
and self compensating for imiform 
winding, there is provision for fast re- 
wind, and an automatic fail-safe switch 
is incorporated to stop the projector 
if the film should break. Ihe film 
moving mechanism is a 3-toothed claw, 
the film pull-tlown ratio is 1:6.9. and 
the picture steadiness is plus or minus 
0.1 percent. 



In the sound department, provision 
is made to have a monitoring facility 
during recording. A built-in speaker 
is provided with a level control switch, 
the power amplifier is rated at 25W 
music power with a frequency re- 
sponse of 50-7,000 Hz. (plus or minus 
3 dB) for the optical .sound and 50- 
12 kHz. (plus or minus 3 dB) for 
mag. sound. The signal-to-noise ratio 
is — 45dB. Wow and flutter are speci- 
fied at plus or minus 0.4 percent. The 
amplifier output can feed an external 
8 ohm speaker, and a preamp output 
is also provided with a 1.5 volt output 
at 600 ohms. The unit also has an 



hour timer built in. 

The Sonorcx 16/16 is similar to 
the Bauer in several aspects. It is a 
double system unit and has a sync 
motor, double flywheels with motor- 
driven run-up for fast start, a safety 
switch for cnd-or-hreak of film, an 
elapsed time meter, and monitoring 
facilities. 

If anyone out there in film-editing 
land has had other experiences with 
projectors of this or any other type, 
or if you are familiar with any other 
units in the 16mm double system, 
please let us have your comments for 
others to read in this colimin. ■ 



The duplicator 
you need! 

Wg II solve your tape duplicating problems . . . large 
or snnall . . . whates/ar your operating budga-t! A complete, 
professional line of tape and In/cassettie duplicating 
gear. . . real-lo-reel.feel-tocassGtte, eassette-to-cassette. 

SySJefTt 200 oflefs quality casse-tte/tape duplicating. 
Reel and Qass^etee masters and cassorte slaves in many 
configuratioos . . for large votume reproduclion. 

D-9 3nd RR-Serie& duplfcasors produce multiple 
reel-to-r&ei end e-track cartri^doe dupe« for recording 
studios and pnolfeasrunal duplicating firms. 

The Model 102 Cassette Copier . . . for (he office 
or library. Produces two superb C-30 cassette duplicates 
in one minute! 

Call Infonics Sales C219 879-8311) today ... or write: 
Infonics, Visual Educom Incorporated, 4333 S. Ohto $t.n 
Michigan City, IN. 46360 

1 infonics. 



A SuktidlJiy of oEt Eltctronlc Assocratis, Im. 
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49th AES Convention 
and Exhibition 



ON THESE PAGES, we present the essential 
program and an exhibition map of the 
Audio Engineering Society's 49th Conven- 
tion and Exhibition to be held at New 
York City's Waldorf-Astoria Hotel. The dates are 
September 9 through September 12, 1974. 



Schedule of Events 



EXHIBIT HOURS 

Monday and Tuesday, September 9 and 10 

1:00 P.M. to 9:00 P.M. 
Wednesday and Thursday, September 1 1 and 1 2 
11:00 A.M. to 5 :00 P.M. 



TECHNICAL SESSIONS 

MONDAY, September 9 

9:00 A.M. — Annual Business Meeting 
9:30 A.M. — A — Audio in Broadcasting 
9:30 A.M. — B — Audio in Medicine 
2:30 P.M. — C — Architectural Acoustics 
2:30 P.M. — D — Introduction to Computer 

Programming 
7:30 P.M. — E — Broadcasting Music Recording 

Abroad 

7:30P.M. — F— Application of Desk-Top 
Computer to Audio 



TUESDAY, September 10 

9:30 A.M.— G — Transducers I 

9:30 A.M. — H — Tape Recorder Equalization 

2:30P.M. — I— Transducers II 

2:30P.M. — J — Practical Acoustics 

4:00P.M.— K— Studio Design (Panel) 

7:30 P.M. — L — New York Section presents 

Synchronous Sound Systems for 
Disneyland Parades 
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WEDNESDAY, September 1 1 

9:30 A.M. — M — Signal Processing 

2:30 P.M. — N — Magnetic Recording 

4:00 P.M. — O — Forensic Audio Engineering: 

Application of Audio Engineer- 
ing to Civil and Criminal Law 
7:00 P.M. — Cocktail Party 
8:00 P.M. — Awards Banquet 



THURSDAY, September 12 

9:30 A.M.— P— Disc Recording 
2:30 P.M.— Q — Audio Instrumentation 
2:30 P.M. — R — Electronic Music . . . Concert 
7:30 P.M.— S— How Valid arc Hi-Fi Equipment 
Tests? (Panel) 



Exhibit areas will be the ballroom, available from 
the third floor with additional demonstrations being 
given in rooms on the fifth floor. 
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STEPH 
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SIDNEY L. SILVER 



Controlled Time Delays 
for Speech 

Reinforcement Systems 

Time delay applications can significantly improve the 
performance of a sound reinforcement system, particularly if 
it is used for speech improvement. The author covers 
such concepts in detail 



IN LARGE CONFERENCE ROOMS and assembly halls em- 
ploying speech reinforcement systems, disturbing 
time lags are often produced when amplified speech 
from a nearby loudspeaker, or even a more distant 
loudspeaker, reaches the listener's ears well before the 
direct sound from a live source. The resulting sound may 
be perceived by the audience as discrete annoying echoes, 
or, when there is a profusion of echoes more closely 
spaced in time, as excessive reverberation. To compensate 
for these undesirable time lags, time-delay units are often 
introduced into the amplification system for the purpose of 
retarding the soimd from a particular loudspeaker (or a 
grouping of loudspeakers), so that the total sound pattern 
is synchronized with the live sound source. 

Time-delay correction, in effect, can help maintain the 
proper spatio-temporal relationship between natural and 
reinforced speech, permitting the human hearing mecha- 
nism to integrate subjectively, and hence localize the sound 
as coming from the true source. Depending upon the 
acoustical characteristics of the hall and the location and 
]^ orientation of the loudspeaker system, time-delay units 
^ may be used to enhance the naturalness of speech, im- 

D) 
< 

Sidney L. Silver, a frequent contributor to this publication, 
is with the United Nations Telecommunications Section 
n where he is in charge of sound and recording. 



prove intelligibility, and provide a high degree of direc- 
tional realism. Before discussing this subject in greater de- 
tail, however, let us examine some of the psychological 
and physical phenomena relating to the human auditory 
system, which create a demand for the practical applica- 
tion of these devices. 

PSYCHOACOUSTICAL DATA 

It has long been recognized that when a number of sepa- 
rate sound sources (similar in content, and not too widely 
different in intensity) follow each other in close sequence, 
we attribute the total sound to that source leading in time. 
Subjective experiments by Haas' and other acousticians- 
have provided an adequate basis for understanding the psy- 
choacoustic events involved in the himian perception of 
speech sounds arriving from multiple transmission paths. 
The Haas effect, or precedence effect, as it is also called, 
has established that for successively arriving sounds with 
small differences in delay time, the earlier sound, by sup- 
pressing the audible effects of the later sounds, will domi- 
nate the spatial impression. For larger differences in delay 
time, the sounds will be heard as individual echoes, dis- 
tinct both in space and time. This delay phenomenon, 
while primarily concerned with room acoustics, has had 
considerable influence on the design of speech reinforce- 
ment systems. 

To demonstrate the precedence effect, two loudspeakers 
(connected in-phase) are placed in front of an observer 
in an anechoic environment. Using pre-recorded speech as 
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the program source, the levels ol both loudspeakers are 
adjusted for equal intensity. Referring to Figurh 1, the 
primary loudspeaker represents the direct sound source 
and the secondary loudspeaker, a delayed version of the 
original sound. Here the secondary source is intended 
to simulate the elfect of a single reflection of the direct 
sound under actual acoustical conditions. Relating this 
set-up to speech reinforcement systems, the primary 
sound source may be regarded as the talker, and the 
secondary source as the amplified speech signals. 

Initially, with no delay on the secondary loudspeaker, 
the virtual sound image appears to emanate from a single 
source locatetl at a pluinioin position between the two 
loudspeakers. As the .sound from the secondary source is 
delayed (on the order of 0.5 msec), the sound image 
gradually shifts toward the primary loudspeaker, but the 
point source location is not well-defined and directional 
stability is rather poor. If now the time delay is increased 
to 5 msec, the direct sound will completely mask the de- 
layed sound, and this effect will be maintained up to 
about 35 msec. Within this range of delays, the hearing 
mechanism is characterized by an auditory fusion period 
during which the primary and secondary sound stimuli 
seem to coalesce into a single, more intense stimulus. The 
ear-brain perceptual mechanism apparently fully inte- 
grates the acoustic energy from these sources in such a 
way that localization of nhe combined sound is deter- 
mined by the direction of the original sound source. 

As the delay is increased beyond 35 msec, the delayed 
sound is only partially integrated with the direct sound; 
the listener begins to perceive the secondary sound, but 
the initial sound is still localized at the primary source. 
Finally, at delays of about 50 msec or larger, there is a 
discontinuity of the sound signals and the delayed sound 
is heard as a separate echo of the direct sound. At this 
stage, listening becomes itnpleasantly strained as both sig- 
nals seem to arrive from difTcrcnt directions, thus detract- 
ing from the quality antl interfering with the naturalness 
of speech. 

In order to determine quantitatively the extent of the 
temporal masking process, the oh.scrvcr is then allowed to 
reduce the intensity of the direct sound as a function of 
varying amounts of time delay, so as to produce equal 
loitdness from both primary and secondary loudspeakers. 
Under these conditions, the directional sense becomes ob- 
scured and the listener cannot distinguish which of the 
loudspeakers is the original source. From the curve plotted 
in Figure 2 (representing the average impressions of a 
group of observers), it can be seen that point source loca- 
tion can be maintaineil within most of the delay range be- 
tween 5 and 35 msec, provided that the amplitude of the 
delayed sound reaching the listener does not exceed the 
direct sound by more than about 10 dB. If this criterion is 
met, the directionality of the composite sound will be loc- 
alized at the primary loudspeaker. 

We have seen that for time delays of 50 msec and 
greater, the listener perceives, under certain conditions, an 
acoustic gap between the delayed and undclayed signals, 
which the ear identifies as a discrete, annoying echo. In 
order to evaluate the extent of echo interference, Haas 
established certain thresholds of disturbance, the data ac- 
cumulated in a medium-sized room with an average rever- 
beration time of 0.8 seconds. As shown graphically in Fig- 
ure 3, the percentage of listeners annoyed hy the echo 
(even if the speech material is still intelligible) is plotted 
against the echo delay time for various echo amplitudes re- 
lative to the direct sound. Clearly, an echo of the same in- 
tensity as the original sound will cause 20 per cent distur- 
bance for a delay interval of 50 msec. By reducing the 
echo intensity level 3 dB, the delay time can be as long as 
80 msec for 20 per cent distinbance, Mo.st importantly, if 
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Figure 1. A block diagram of the setup used to demonstrate 
the precedence effect. 



the echo intensity level is more than 10 dB below the di- 
rect sound level, it will not disturb the naturalness of 
speech. 

It should be emphasized that these subjective experi- 
ments apply to the simulation of a single rellection of a 
sound source and the results arc not strictly comparable 
with the efTecl of sound amplilication in a hall where a 
multiplicity of reflections becomes an important factor. 
Thus, when a secondary echo is delayed beyond the criti- 
cal period (50 msec), the presence of other echoes in the 
intervening time diminishes the disturbance of (he second- 
ary echo. Under these circumstances, the sequence of re- 
flections useful for intelligibility may extend beyond the 50 
msec limit. Nevertheless, the fundamental principles set 
forth by Haas are still valid, and provide the p.syehoacous- 
tical basis for the optimum placement of loudspeakers in 
speech reinforcement systems. 

ELECTROACOUSTICAL CONSIDERATIONS 

Let us consider how the precedence elfect operates in a 



Figure 2. The relative intensities of direct sound and delayed 
sound for equal loudness as a function of delay time 
(after Haas). 



12 



in 

yl — "J 
UJ CQ 
Z T5 

o- 8 

3 lA 
O lij 

6 

UJ (/) 

> z 
K UJ 4 

3^ 

^ 2 































































































































/ 








































































































I 
















































i 







































































































































































































10 15 20 25 30 35 40 
DELAY TIME (MILLISECONDS) 



45 50 



www.americanradiohistorv.com 



_ 100 

S 60 
tr 

\ "0 

o 20 

I 

(J 

^ 0 























































L 






















— 


-- 






























+ 10 OE 






OdB 


































1 






































































.J 












-6dB 




H 
























_ - in 




1 ' 


























- 







20 40 60 80 lOO 120 140 160 180 200 
ECHO DELAY TIME (MILLISECONDS) 

Figure 3. Echo disturbance cor)tours for several echo 
intensity levels as a function of delay time (after Haas). 
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Figure 4. Echo effects produced when reinforced sound 
arrives at the same area from a different transmission path. 



large conference room, where an amplification system rein- 
forces a live sound source bearing a fixed spatial relation- 
ship to an audience. Assume that the talker uses a micro- 
phone at the center of a podium located at one end of the 
hall. To preserve directional realism, it would be necessary 
to arrange the loudspeaker system in such a way that the 
sound and visual images appear to correspond, i.e.. the 
overall sound apparently coming from the talker with the 
audience unaware that sound reinforcement is being used. 

Suppose, on the one hand, that the sound reinforcement 
system employs two loudspeakers, one on either side of 
the hall near the podium area. With this split speaker con- 
figuration, many listeners (especially those at the sides) 
will hear one or the other of the loudspeakers a few milli- 
seconds before they perceive the live sound source. This 
situation often results in an unnatural aural-visual effect, 
where the ears tend to concentrate on the sides of the 
hall, while the eyes focus on the talker at the podium. Con- 
sequently, the directional sense of the listeners becomes 
ambiguous and confused, possibly leading to mental fa- 
tigue, over a period of time. In certain cases, where the 
left-and-right loLidspeaker placement is very wide, the 
sound from the more distant loudspeaker will be heard as 
an artificial echo of the sound from the nearer loud- 
speaker, thereby reducing speech intelligibility. 

The use of a single-source loudspeaker system, on the 
other hand, will ensure that sight and sound are similarly 
oriented. By moLmting a centralized loudspeaker (or loud- 
speaker cluster) directly above the talker, say, 20 or 30 
feet, a uniform sound coverage pattern can be provided 
throughout the audience seating area. High intelligibility 



and naturalness of speech are achieved because of the 
similar transmission path length between live sound and 
reverberant sound, relative to the listeners. In a properly 
designed system, the directional characteristics of the loud- 
speaker array are controlled by an amount dependent upon 
the reverberant characteristics of the hall. According to 
♦he precedence effect, if the amplified sound from the cen- 
tral loudspeaker system arrives at the listener's ears slightly 
after the live sound (between 5 and 35 msec), and the re- 
inforced level is no greater than 10 dB above the direct 
sound, the live sound will take command and indicate to 
the listener the direction of the sound source. 

The arrival-time effect produced by a single-source loud- 
speaker system above the talker is aided by the fact that 
our hearing mechanism is marked by good horizontal reso- 
lution but relatively poor vertical resolution; hence local- 
ization of a sound source is much more precise in a lateral 
direction as compared to vertical directivity. Since our ears 
are located in a horizontal plane, we are thus able to esti- 
mate the direction of a horizontally displaced sound source 
with considerable accuracy. By contrast, vertical displace- 
ment is rather difficult to judge with certainty. This means 
that when a centrally located loudspeaker reproduces 
acousic energy derived from the live sound source below, 
the listener instinctively identifies the visible talker as the 
origin of the blended sound. 

TIME-DELAY CORRECTION 

In order to attain good intelligibility at the rear of a large 
hall, the centralized loudspeaker cluster would have to 
operate at a sufficiently high level without producing dis- 
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Figure 6. One of several such products available, this 
Eventide model 1745A Digital Delay System provides delays 
up to 398 msec. 



turbiiig echoes from rcficcting surfaces. Because of room 
geometry, it miiy be necessary to supplement the main sys- 
tem with auxiliary loudspeakers throughout the more dis- 
tant seating areas, for example, where sound coverage must 
be provided under deep balconies not reached by the cen- 
tral system. In the example shown in Figure 4, the use 
of a supplementary loudspeaker positioned under a bal- 
cony overhang may give rise to an area of interference, 
or overlap zone, immediately in front of the balcony area. 
Here the listener will hear first the amplified sound from 
the nearest auxiliary loudspeaker, followed by the rein- 
forced sound from the main loudspeaker cluster. The re- 
sulting intcrraction between the two sound sources pro- 
duces a disturbing echo-elTcct which greatly reduces intel- 
ligibility. Funhermorc, directional realism is usually lost, 
especially for those listeners in the back area covered solely 
by the supplementary loudspeakers. 

The time lag problem occurs because acoustic energy in 
the form of electrical signals travels much faster through 
cables than sound energy in the form of pressure waves in 
the air. If, for example, the propagation velocity of air- 
borne sound is taken to be 11.10 feet/sec. then the wave- 
front will advance one foot in O.K85 msec. Thus, for air- 
borne sound to travel, say, 100 feet from the main system 
to the balcony area, it takes a transit time of 88.5 msec to 
reach the listener. Assuming that the balcony loudspeaker 
is 10 feet from the listener, it takes S.X5 msec for this air- 
borne sound to be perceiveil. .Since the propagation time 
of electrical signals through wires is virtually instantaneous, 
the listener initially hears the main signal delayed by 88.5 
msec, followed by the supplementary signal delayed by 
8.S5 msec, Ihe time dilTcrence being 79.65 msec. Note that 
the distance between the talker and the microphone is 
neglected because this transmission path is common to 
both sounti sources. 

The precedence etfect has established that the interfer- 
ence, or annoyance elTect of time-delayed sounds, is in- 
lluenced by both the dilTerence in arrival times and the 
relative intensity between the various sounds. Hence, if a 
suitable time-ilelay mechanism is inserted into the auxiliary 
loudspeaker system to produce a delay of 79.65 msec plus, 
say 20 msec, then the overall sound energy will be addi- 
tive so as to ensure high intelligibility. Moreover, since the 
arrival times of both sources will appear to be eoinci- 
tlent, no confusion or lack of realism will result. This 
acoustic illusion will persist even when the sound level 
of the supplementary signal (time-delay corrected) is 
greater than the main signal. Figure 5 shows a simplified 
block tliagram of a time-delay unit, with two outputs serv- 
ing tlistribiitcd loudspeaker groupings at dilTcrent locations 
from the main system. 



An entirely dilTcrcnt approach to loudspeaker placement 
is the totally distributed system often used in highly rever- 
berent rooms. Instead of a main cluster, a number of loud- 
speakers are suspended overhead at varying distances from 
the podium. The loudspeakers are brought within about 12 
feet from the listeners' ears, ami appropriately spaced to 
provide even coverage throughout the entire audience seat- 
ing area. To overcome the time lag problem, time-delay 
devices are introduced into each loudspeaker system, the 
delay intervals corresponding to the various distances from 
the podium. This application of progressive time-delay cor- 
rection not only improves the apparent acoustics of the 
hall, but elfectively synchronizes the arrival times of the 
amplified sound with the live sound source. Distributed 
loudspeaker systems are also utilized in halls where a cen- 
tralized system is not practical, e.g., low-ceilinged rooms, 
where a central loudspeaker could not be positioned high 
enough above the talker to deliver enough gain without the 
danger of acoustical feedback. In this situation, the loiid- 
speakers are usually flush-mounted in the ceiling, each 
speaker providing a limited area of coverage to avoid 
mutual interference. 

An alternate scheme employs a comparadvely large 
number of sniall seat-back loudspeakers operating at low 
sound levels, and spaced close enough to serve, say. three 
listeners. Here suitable time-delay units are inserted into 
the amplifying chain to ensure that all reinforced sound 
reaching the listeners is perceived simultaneously with the 
live soimd source. Speech signals are so delayed that the 
live voice from a fixed source passes over the first few 
rows of seats slightly before the corresponding amplified 
sound is emitted by loudspeakers in those rows. Similarly, 
the succeeding rows receive the signals with increased-time 
delays until the entire room is covered. The time-delay 
mechanism, in this application, must be capable of pro- 
ducing enough separately controlled ilelayed outputs for a 
single input, so that directional realism is assured for all 
listeners. 

TIME DELAY UNITS 

In past years, magnetic tape recording systems (employing 
tape loops or discs) and acoustic-pipe devices have formed 
the basis for time-delay correction. But owing to the in- 
herent limitation of these methods, the control of time lag 
in sound reinforcement systems is now being handled by 
digital delay lines. These recently developed digital sys- 
tems have been made practical by the application of Isi 
(large-.scalc integration) techniques, which allow a multi- 
plicity of complex circuitry to be incorporated into a 
small space. 

In operation, the digital delay line transforms the analog 
audio input information into digital form, stores it for the 
desired delay time, and finally re-converts it into an audio 
output signal for transmission to various loudspeaker sys- 
tems. A commercially available digital delay line is shown 
in FiGURK 6. This unit has two independent outputs, each 
providing up to 199 msec of delays in one msec steps; or. 
by means of a doubling switch, up to .198 msec in 2 msec 
steps. In addition, optional modules can be plugged into 
the unit, not only to increase the number of independent 
outputs available for any given delay line, but to increa.se 
the total delay time available for each output. ■ 
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MICHAEL RETTINGER 



Recording Studio 
Acoustics 

This is the first installment of a six-part series that will 
appear in these pages in alternate months beginning 
with this issue. 



ALL ENCLOSURES intended for the recording of 
vocal and instrumental music have certain acous- 
tic elements in common. Recording studios are 
^ [ike people — no two of them alike — and, like 
people, they can function only under certain common con- 
ditions. It is the purpose of the following to discuss some 
of these requisites, 

A recording marred by noise is a recording lost. Rather 
than exhilerating the listener it may annoy him. Interfer- 
ing noise is like having a deep scratch on a disk. A sophis- 
ticated noise remover can clean up the intervals between 
the words or the notes but it can do nothing to polish the 
signals themselves. 

It is surprising how few studio designers initiate their 
work with a noise exposure level measurement of the pro- 
posed site, or existing building, if it is to be converted into 
a studio. Note the words noise exposure level, rather than 
noise level measurement. The difference lies in that the 
former quantity represents a noise history — a variation of 
noise level with time — while the latter may consist of no 
more than the observation of a sound-level meter needle 
deflection during a momentary auditory disturbance at the 
site. 

Every one of the three recent acoustic designs by this 
investigator of large California recording facilities — the 
Burbank Studios in Burbank. representing the merger of 
the Columbia Pictures Corp. and the Warner Bros. Studios; 
the Audio-Visual Complex of the U.S. Air Force at the 
Norton Air Force Ba.se in San Bcrnadino. and the Record- 
ing Studios of the U.S. Navy in San Diego — was preceded 
by a 24-hour graphic level recording of the acoustic cli- 
mate surroimding the proposed construction area. 

Municipal, state, and federal noise exposure level data 
of a given area are generally in terms of the A-weighted 
sound level, since this quantity correlates well with people's 
subjective judgment of the annoyance of many types of 
noise. This is true also of the Perceived Noise Level, which 
is employed to map airport environment noisiness in terms 
of PNdBs. What is needed for building insulation require- 
ments is the sound pressure level characteristic and history 
of the noise, that is. its variation with frequency and its 
variation with time. One can always obtain the A-weighted 
sound level characteristic from the sound-pressure level 
spectrum, but the inverse process is not possible. 

Noi.sc histories should be expressed in decile levels ob- 
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Figure 1. Variation of sound-pressure levels exceeded 1 per 
cent (L\), 10 percent (Li ) and 90 percent (L- ) during the 
24-hour noise level history of a proposed sound-recording 
studio site, together with momentary maximum noise levels, 
which could possibly be encompassed in a L< decile level 
exceeded 3.6 seconds per hour. 
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Figure 2. /.i spectrum of noise at an iritended studio locale 
(A), and Noise Criterion 20. or maximum permissible noise 
level characteristic in a recording studio (B). 
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Figure 3. Required sound-insulation characteristic of studio 
boundaries, graphically determined from the noise level 
displayed in Figure 2. 



taincd with a statistical distribution analyzer, and the mea- 
surements should be carried out with the "C" weighting 
network in the common sound level meter. Thus. L,,„ is 
the decile noise level exceeded 90 percent of the time dur- 
ing the observation period: 1. ,,. the level exceeded 50 per- 
cent, and 1. 1, that exceeded 10 per cent of the test duration. 

Figure 1 shows a graph to which both the direct read- 
ing and the statistical methods of noise exposure level as- 
sessment have been applied in a 24-hoiir recording at a 
proposed recording studio site. In the evaluation of such 
information one must note, for instance, whether a given 
I., level transmission into the studio can be accepted 1 
percent of the time, that is. .^6 seconds per hour, or 
whether an acoustic compromise cannot be allowed. While 
such an intrusion may not be permitted in a recording 
studio, it may but rarely be responsible for a bad "take" 
in a motion-picture sound stage where scenes are photo- 
graphed once every two hours or at even greater intervals. 
For this reason, there arc still fiim-recording studios in 
Hollywood which permit three-times daily low overflights 
of traffic- reporting helicopters, which can be heard inside 
the building. 

Curve {.\^ of Figure 2 shows the L, spectrum of a 
noise environment whose wide-band soimd-pressure level is 
98 dB-C and whose calculated A-weightcd sound level 



comes to dB-A. which conforms to the California Ve- 
hicle Code noise level limit of a 35 mi!e/hr. truck at 50 
feet. 

Curve (B) of Figurf. 2 represents the NC-20 criterion, 
or maximum acceptable noise level characteristic inside a 
recording studio, whose wide-band sound level is 30 dB-A. 

The difference between curves (A) and (B). shown on 
Figure 3 constitutes the required sound insulation char- 
acteristic of the studios external boundaries under the re- 
striction that S/A, the ratio of the boundary surface to 
sound-absorption in the studio, is unity (a frequently-met 
condition in such structures) and that all boundaries are 
exposed to the same noise level. 

Because the .500 hertz noise-rcduciion necessary for 
the walls and roof of such a building comes to 55 dB, the 
less knowledgeable architects and designers are tempted to 
specify a sound insulation rating of STC-55 (Sound-Trans- 
mission Class 55) for the boundaries. However, as drawn 
in on Figure 3 with a doited line, such a sound attenua- 
tion would be inadequate for these space-dividers, Of 
course, the ASTM (American Society for Testing and Ma- 
terials) notes in its standard E413-70T) that excluded 
from the scope of this classification system arc the exterior 
walls of buildings, whose noise problems arc most likely to 
involve motor vehicles or aircraft. 




www.americanradiohistorv.com 



FiGURi: 4 illiistrales the so-called acoustic mass law. an 
empiric fiiuling. proposing thai the niid-riinge. or 500- 
hcrtz soiinJ-lransmission loss, of a harrier varies accord- 
ing to 

TL 23 14.5 logM 
where M ~ surface density of wall, Ihs./sq. ft. 

Accordingly, a monolithic harrier. lo cxhihit a sound- 
transmission loss of 55 dB at 500 hertz (as callctl for hy 
the curve shown on Fifium-. 3). would have lo have a 
surface density of 160 llis./sq. ft. Since this represents a 
concrete wall more than 12 inches thick, recour.se is taken 
to douhle harriers. A ilisciission of the sound-insiilation of 
douhic walls will he found in the author's hook Acoiisiic 
Design and Noise Control, availahle through the ollice of 
dh. 

A low noise le\el in a recording studio is also dependent 
on the t\pe of air-conditioning system equipment installed 
in the huilding. For such rooms, an air-velocity of no more 
than 500 ft. min, is recommended, hecause higher air 
speeds invariahly produce turhulency at the difTusers. This 
condition cannot he corrected after construction hy the 
introtluction of duct silencers, or short duel sections with 
sound traps. The reason is that the noise is not a fan hum 
carrietl through the line, hut aerotl>namie hiss at the duel 
ends, n he size of a required iluct depends on the numher 
of air-changes per hoirr desiretl in the studio. .\ high 
numher of such changes in a large stutlio. tike 10 changes 
per hour in a room of more than 50.000 cuhic feci volume, 
calls for relatively large ducts when the air velocity is low 
(for which reason suhsequenl alterations are frequently 
inipossihie hecause of space limitations in the walls). 

A studio also must look right lo he right. I well rememher 



the time I was called to a major motion picture studio in 
which the diva had refused to sing hecause the stage 
looked, she hati saicl. like a cow ham. 1 he supervisor of 
the sound department had quickly converted a .sound stage 
(a large stage in which sets are erected and photography 
takes place) into a music- and song-recording locale hy 
placing a numher of fir plywooti panels ahout the walls 
and near the ceiling. Accortling to his measurements, the 
acoustics of the room were excellent, ami some .sample 
recordings made hy his stalV prior to the recording .session 
suhstantiated his results. Yet. the musicians were not happy 
and the diva was furious. It took me. a well-known interior 
decorator, and a working crew of six. the hetler part of 
two days to convert the locale to an esthetically pleasing 
and acoustically satisfactory reconling milieu. 

I was also called into a new recording stutlio which fea- 
tured hand-ruhhed hardwood panels, -^^i-inch plush carpet, 
and other elegant trappings which made a heauliful interior 
decor hut in which the recordings left a great deal to he 
desired even afer hours of experimental microphone place- 
ments for hest sound pick-up. The hrave hut inexperienced 
designer of the stutlio had oriented the stage panels incor- 
rectly, so that instead of providing a suitahlc efflux for the 
music, the sound was sent hack into the .stage to mill around 
therein for the confusion of the musicians and co the detri- 
ment of the recordings. Surprisingly, hy merely positioning 
the hand at the opposite end of the stage, the recordings 
were much improved. Finally, the entire rooni had to he 
rc-workcd. at no little expen.sc. The moral of the story is 
that it is much cheaper to do it right in the first place. 

Other common studio requirements will he discussed in 
the next installment. ■ 



Reverb breakthrough! 
2channels:®500**** 




TYm Clover R 500 
is a profmionat quality 
reverb suitable for recording, 
broadcast, and P. A, applications. 
, , • Hi g( low Z inputs and outputs 

• Four iransmlssion lines per channel 

* tim$: 1.8 »cs * Signal to tvols^: 75dB 

□«al«r ln<|Liiri»t Invltad | 

CLOVEfl SYSTEMS . SANTA MONICA BLVD., HOLLYWOOD, CA 90038 . (213) 463 2371 
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CLASSIFIED 



Closing date is the fifleentli of the second month preceding the date of issue. 

Send topv to: Classified Ad l>ept. 

db Tin: SOUND KNGINKKRINC MACAZINK 

112(1 Old Country Road. Plain view. New York 118(13 

Rates are SOc a word for commercial advertisements. 
Kniployment offered or wanted ads arc accepted at 25<i per word. 
Frequency discounts: 3 times, 10%; 6 times, 20%; 12 times, 33%. 



WHATEVER YOUR EQUIPMENT NEEDS 
— new or used — check us first. We spe- 
cialize in broadcast equipment. Write for 
our complete listings. Broadcost Equip- 
ment & Supply Co., Box 3141, Bristol, 
Tenn. 37620. 



CUSTOM TAPE DUPLICATION, 8-track 
and cassette; top quality at competitive 
prices. Dick Walen, Custom Audio 
Sound Service, 315 E. 6th St., Red Wing, 
Minnesoto 55066. 



TUNED ROCK P.A.S customized touring 
sound systems, Including narrow band 
(5 HzO feedback suppression, detailed 
Acousta-Voicing/ environmental equali- 
zation {± 1 dB at your ears), room de- 
sign/measurement/treatment; lOO's of 
customized professional products (J.B.L. 
& Altec Pro, Tascam, dbx, U.R.E.I., 
Eventide, Gately, Schoeps, Beyer, 
Crown, Community Light & Sound, 
Mom's Audio, Mcintosh, etc. etc.) All 
shipped prepoid/ insured from Music & 
Sound, Ltd., 1 1 Vi Old York Rd., Willow 
Grove, Po. 19090. (215) 659-9251. 
Inventors — Engineers 



ONE STOP 
FOR ALL YOUR PROFESSIONAL 
AUDIO REQUIREMENTS 

BOTTOM LINE ORIENTED 

F. T. C. BREWER CO. 

P.O. Box 8057, Pensacola, Fla. 32505 



FOR SALE 



ORTOFON 
DYNAMIC MOTIONAL FEEDBACK mono 
disc cutting system. Complete amplifier 
system: drive, feedback, and feedback- 
playback monitor preamp; rebuilt, origi- 
nal factory parts. Guaranteed. Albert B. 
Grundy, 64 University Ploce, New York, 
N.Y. 10003. (212) 929-8364. 



NORTHWEST AREA, professional audio 
equipment and systems design. R. E. 
Munger Co., Seattle, Woshington. (206) 
365-1999. An Altec, Acousta-Voice 
contractor. 



SPLICE FASTER, BETTER, BY SHEAR- 
ING; replaces razor; attached splicing 
tape dispenser; quality workmanship; 
reasonably priced; endorsed by profes- 
sionals. $24.95 prepaid. Guaranteed. 
Distributors wanted. NRP, Box 289, Mc- 
Lean, Virginio 22101. 



AMPEX, SCULLY, TASCAM; all major 
professional audio lines. Service, expe- 
rience, integrity. 15 minutes George 
Washington Bridge. Professionol Audio 
Video Corporation, 342 Moin St., Pat- 
terson, N.J. 07505. (201) 523-3333. 



FREE ROOM EQUALIZATION with pur- 
chase of Va -octave filter sets. This is 
f>Of a misprint. Music & Sound, Ltd., 
IIV2 Old York Rd., Willow Grove, Po. 
19090. (215) 659-9251. 



TWO CHANNEL MONITOR EQUALIZERS 
for your Altecs and J.B.L.s are a steal 
at $150. Music & Sound, Ltd., llVi Old 
York Rd., Willow Grove, Pa. 19090. 
(215) 659-9251. 
-+ S.M.E. Damping Mods — $30.00 *- 



SOLID-STATE AUDIO MODULES. Con- 
sole kits, power amplifier kits, power 
supplies. Octal plug-ins — mic. eq., line, 
disc, tape play, tape record, amplifiers. 
Audio and tape bias oscillators. Over 50 
audio products; send for free catalog 
and applications. Opomp Labs, inc., 
1033 N. Sycomore Ave., Los Angeles, 
Co. 90038. 



FOR SALE OR RENT; Vega (Ampex) 
4-track, V2 inch recorder; portable 
cases; excellent condition. Sound Appli- 
cations, Ltd., 342 Lexington Avenue, 
Mt. KIseo, N.Y. 10549. (914) 241-0034. 




CATV—MATV PRODUCTS 

• CONNECTORS • WALIPIATES 

• SPlinEdS • AMPIIFIE»S 




AVA ElEanONlCS CORP. 
242 Pembroke Avenue, Lanidowne, Pe. 19030 
12151 2M-2500 
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1,000 RECORDS — 78 rpm — mint condi- 
tion; 1942 to 1950; jazz; swing; best of- 
fer over $300. F.O.B. Portland. Write Ed 
Kimball, 9135 S.W. 57th Ave., Port- 
land, Oregon 97219. 



BROADCAST AND RECORDING EQUIP- 
MENT: Scully; Metrotech; Langevins; 
Electrodyne; Q.R.K.; Micro-Trait; M.R.L.; 
Nortronics; McMartin; U.R.E.I.; Revox; 
Crown; Oyer; Lamb; Master Room; Stell- 
avox; E.V.; A.K.G.; Sennheiser; Atlas; 
Ferrograph; HAECO; Stevenson; Gately; 
dbx; Advent; Altec; Fairchild; Audio De- 
signs; 3M; Magnacord; Telex; Inovonics. 
Disc recording systems; pacltage deals; 
installations; service. Wiegand Audio, 
Middteburg, Pennsylvania 17842. (717) 
837-1444. 



TASCAM REVERBS; Tascam mixing con- 
soles — $2,350; Tascam 4-track record- 
ers — $1,950; Tascam 8-traci< recorders 
— S4,600. 

All shipped prepaid/insured, including 
free alignment / equalization / bias / cali- 
bration. Music & Sound, Ltd., 1 1 Vl Old 
York Rd., Willow Grove, Pa. 19090. 
(215) 659-9251. -fS-out & 16-out cus- 
tomized Tascam boards. -I- 



LOWEST PRICES, fastest delivery on 
Scotch recording tapes, all widths. We 
will not be undersold. Amboy Audio 
Associates, 236 Walnut St., South Am- 
boy, N.J. 08879. (201) 721-5121. 



ALL MAJOR LINES of pro, music, and 
p.a. audio equipment, equipment rentals, 
and professional audio services. Altel 
Sound Systems, 780 Westfield Ave., 
Bridgeport, Conn. 06606 (203) 371- 
0152. AN ALTEC, LANSING. ACOUSTA- 
VOICE CONTRACTOR. 



REVOX A700 — CROWN — TASCAM — 
AMPEX — SCULLY — UREI. New and 
used pro recorders and mixers. Write 
for latest listings. RPB SOUND CO., 339 
Pork Avenue So., Winter Park, Florida. 
(305) 647-4762. 



FOR SALE: AMPEX AG 300, 4-track 
with AG 350 electronics, in console; 
excellent condition. $2,800 cash, F.O.B. 
Omaha. Coll F. R. Isaacson. (402) 391- 
2523 or (402) 393-9400. 



TEE SHIRTS ... get a blue Prokit tee 
shirt free with your order for a new 
Prokit or purchase one for $3.00. Sizes 
M or L. Also available, white with navy 
ringneck tee shirts with Gately logo. 
Gately Electronics, 57 W. Hlllcrest Ave., 
Havertown, Pa. 19083. 



MULT! -TRACK 

8 and 16 

TRACK RECORDING CONSOLES 
THE SOUNDEST DOLLAR SPENT 
IN PRO AUDIO TODAY 

1965 CHEREMOYA AVE., 
HOLLYWOOD, CALIF. 90028 
P.O. Box 3187, HoMywood, CA. 90028 
(2131 467-7890 



STUDER 

PROFESSIONAL 
AUDIO PRODUCTS 

Factory Direct Prices 

P.O. Box 730, Barrington, IIL 60010 



AMPEX SPARE PARTS; technical sup- 
port; updating kits, for discontinued pro- 
fessional audio models; available from 
VIF International, Box 1555, Mountain 
View, Co. 94042. (408) 739-9740. 



AMPEX 350-4 4-TRACK RECORDER, 
new heads, 3-track sync, in custom con- 
sole, $1,500. Ampex 351, full track, in 
console, $500. Lang mixer, w/equalizer, 
$350. Two Shure mixers, $50.00 each. 
Neumann U87 mic, $150. Patchboard, 
playback amps, assorted mics and 
studio equipmenL Will sell separately or 
as package deal. Call (201) 736-2329. 



ONE WAY NOISE REDUCTION for cut- 
ting rooms/tape copies; retains highs, 
rids hiss/surface noise by a full 10 dB 
and costs $125 per channel! Music 4 
Sound, Ltd., III2 Old York Rd., Willow 
Grove, pa. 19090. (215) 659-9251. 



FOR SALE: MODERN MIDWEST REC- 
ORD PRESSING FACTORY. 10 presses. 
3 extruders, boiler, air compressor, hy- 
draulics, label cutter, dies & all related 
pipes & electrical equipment, $40,000. 
(616) 788-4760 or (616) 737-3220. 



B.B.C. REFERENCE MONITORS; pre- 
equalized J.B.L./Altec/I.M.F. monitors; 
Eventide phasors / omnipressors/ digital 
delays; Mcintosh 16 H power amps; dbx 
companders; Little Dipper hum/buzz 
notch filters; Cooper Time Cube echo 
delay; Ortofon and B. & O. ultra-track 
cartridges; Schoeps & A.K.G. condens- 
ers; Beyer ribbons; U. R.E.I, comp/lim- 
iters; Gately Pro-Kits; Infinity electro- 
statics; Crown amplifiers/ recorders; 
Tascam, Community Light & Sound 
fiberglass horns; Q.R.K.; 100's more, 
plus class "A" warranty service station. 
Music & Sound, Ltd., 1 iVi Old York Rd., 
Willow Grove, Pa., 19090. (215) 659- 
9251. 

All Shipped Prepaid/Insured 



WANT TO GO BI-AMP? 
DeCoursey Electronic Dividing Networks 
are available from $89.10 (monaural bi- 
amp) to $205.00 (stereo tri-amp). Price 
includes plug-in Butterworth filters; 6, 
12, or 18 dB per octave at any desired 
cutoff frequency. DeCoursey Engineer- 
ing Laborotory, 1 1828 W. JefFerson 
Blvd., Culver City, Ca. 90230. 



ALLEN & HEATH MIXERS to 22 input, 
compressors, noise gates, equalizers, 
quad pan pots. Community Light & 
Sound fiberglass horns and cabinets. 
Brandy Brook Sound, Inc., 488 Gauvin 
Dr., Warwick, R.I. 02886. (401) 821- 
9580. 



FOR SALE: SIXTEEN LIKE NEW ITI 
Parametric Equalizers; free power sup- 
plies & custom Formica equipment cabi- 
net with purchase of all sixteen. Also 
available, one MCI JH-16 16-track re- 
corder with auto-locator, mint condi- 
tion. Contact: Alan Kubicka, P.O. Box 
556, Medinah, Illinois, 60157. Phone: 
(312) 529-1001. 



NEW YORK'S LEADING PRO AUDIO/ 
VIDEO DISTRIBUTOR for audio, video, 
broadcast, public address, and hi-fi 
systems; representing over 130 audio/ 
video manufacturers, featuring such 
names as Ampex, Scully, Tascam, Sony, 
J. B. Lansing, Neumann, Altec, Mcintosh, 
AKG, Dynair, T.V. Microtime, URE), 3M, 
and other major brands; the largest "in 
stock" inventory of equipment, acces- 
sories, and parts; competitive discount 
prices; factory authorized sales, service, 
parts, systems design, installation. Write 
for free catalog! Martin Audio/Video 
Corporation, 320 W. 46th St., New 
York, N.Y. 10036. (212) 541-5900. 



REEL SPECIALISTS; 10.5 inch reels, 
NAB $2.00 each; Precision, $5.00 each; 
other sizes available; NAB flanges, $.75 
each. Add 5 per cent postage. P.O. Box 
338, Dunwoody, Go. 3033 B. 



CUSTOM CROSSOVER NETWORKS to 
your specifications: 1 or 1000. Power 
capacities to 1,000 watts. Networks dup- 
licated. High tolerance air and iron core 
inductors. Outline your needs for rapid 
quotation. TSR ENGINEERING, 3673 W. 
113th St., Inglewood, Co. 90303. (213) 
678-1979. 



ALTEC 414-8B WOOFERS built into four 
solid custom portable inclosures;" 57" 
high X 22 V2 " wide x 1 5 V2 " deep, contain- 
ing two dual speaker sections each. Built 
and used for ONE performance only. 
$175.00 each. Also brand new Electro- 
Voice RE11, $75.00, and RE16 S120.00. 
Offers acceptable. Barry Glick, 89 Cen- 
tral Ave., Clifton, N.J. 07011. (201) 
546-3333. 



TEST EQUIPMENT — scopes, generators, 
meters, distortion analyzers. Hewlett 
Packard, Tektronix. General Radio, oth- 
ers. New Catalog. Sales, rentals. Elec- 
tronic Equipment Bank, 516 Milt St., 
Vienna, Va. 22180. (703) 938-3350. 



WANTED 



WANTED: MCINTOSH MC-75 or Mcin- 
tosh MC-275. Pay top price. Call any- 
time. (219) 938-8779. 



PROFESSIONAL AUDIO LINES wanted 
for quality audio firm catering to pro- 
fessional customers in entire state of 
New Jersey. Knowledgeable, experi- 
enced staff with full servile facilities. 
Write details to Box 71, db Magazine, 
980 Old Country Rd., Plainview, N.Y. 
11803. 
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PEOPLE, PLACES, HAPPENINGS 



db HAS MOVED 

Sagamore Publishing Co. Inc. has finally had to 
move to larger quarters. We held out for as long 
as we could, but when the publisher walked in one 
day and found his desk appropriated by a new 
secretary he got the message. 
Our new "luxurious" offices are only a short dis- 
tance away at: 

1120 Old Country Rd. 
Plainview, N.Y. 11803 

We have been able to retain the same telephone 
number— (516) 433-6530. 

If you are in the area we would be delighted to 
have you visit us. 
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• Three executives have been pro- 
moted at Shure Brothers. Inc. of 
Evanston. Illinois. Raymond E. Ward 

assumes new duties as vice president, 
sales and marketing promotion. How- 
ard T. Harwood has been named man- 
ager, marlceting promotion, in charge 
of all advertising and public relations. 
Norman A. Hesslink, Jr. has been 
promoted to advertising manager, a 
liaison post between the company's 
Own advertising department and its 
advertising agency. 

• Expansion of its sales operations 
has been marked by the Scully/ Metro- 
tech recording divisions of Dicta- 
phone Corporation. Mountain View. 
California, with the establishment of 
a new position, national sales man- 
ager. Homer Hull has been appointed 
to the po.st. Mr. Hull has been with 
Scully/ Metrotech since 1972. Prior to 
that he was with Ampex Corporation. 

• A novel sales presentation idea, 
called the Suitcase Seminar and orig- 
inated by James B. Lansing Sound. 
Inc., has branched out from its origi- 
nal intent and found interest in edu- 
cational applications. The presentation 
consists of cutaway speaker compo- 
nents, flip chart, and audio-visual 
equipment, all packed into a standard 
size aluminum suitcase. Recently. 
Tom Frisina and Ron Cotterell were 
invited to the University of California 
at Santa Barbara's Introduction to 
Audio class. Their vivid presentation, 
with the aid of the suitcase demonstra- 
tion, was well received for its effec- 
tiveness. 



• As we went to press with this 
pre-AES show issue we have been 
saddened to learn of the following 
deaths: 

Dorothy Spronck, administra- 
tive secretary of the Audio Engi- 
neering Society, succumbed to the 
effects of a stroke which she had 
suffered earlier. Death occurred 
on July 29. 

Howard Holzer, president of 
Holzer Audio Eng. Co., was killed 
in a Mexico City airplane crash. 
Mr. Hofzer, who was an experi- 
enced pilot, was at the controls of 
a private plane at the time of the 
crash, 

William (Bill) Hazlett), who 

many remember as Altec's New 
York office man, died in late July. 
He was born in 1901. He was a 
life charter member of the AES 
since 1970. 

We knew and worked with these 
three people. We feel their loss 
personally and know that this 
emotion is shared by many. 



• Thomas Creighton III has been 
appointed director of sales and mar- 
keting by Broadcast Electronics. Inc. 

of Silver Springs, Maryland. Mr. 
Creighton will supervise the sales of 
the Spotmaster line of tape cartridge 
machines, audio consoles, and related 
audio products. Mr. Creighton was 
formerly associated with McMartin 
Industries. 



• According to a new FCC ruling, 
f.m. stations will be permitted, with- 
out notification or application to the 
Commission, to incorporate a com- 
bination of Dolby B-Type noise re- 
duction and reduced pre-emphasis (25- 
microseconds instead of 75-microsec- 
onds) in their transmission. The sys- 
tem, devised by Dr. Ray Dolby, re- 
duces pre-emphasis, the amount by 
which high frequencies arc boosted 
during transmission without the handi- 
cap of dullness. The system is entirely 
compatible to existing equipment. It 
can be received with some improve- 
ment in quality by consumer receivers 
not equipped with the noise reduction 
units and with greatly heightened ef- 
fectiveness by those consumers whose 
sets are equipped with the Dolby 
system. 



• A new firm. Joel Associates, of 

Teaneck, N.J., has been formed by 
Irving Joel, formerly chief engineer 
with A & R Recording, Inc. Mr. Joel 
will maintain his connection with 
A & R as a special projects consult- 
ant. He has been responsible for the 
design and construction of numerous 
recording and sound reinforcement 
systems and special equipment for the- 
ater and night club entertainers, as 
well as maintenance for recording 
studios. Joel Associates will introduce 
a new audio test equipment line in the 
fall. 
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If you work with 
microphones, 
you need this book! 



Ihe most important] 
microphone book 
ever published. 

COVERS EVERY SIGNIFICANT ASPECT 
OF THEORY AND USE FROM A TO Z! 

At last, the whole field of microphone design and application 
has been prepared and explained in one concise, fact-filled 
volume by one of audio's outstanding experts. This book is 
complete, up-to-the minute and so full of useful information, 
we think you'll use it every time you face a new or unusual 
microphone problem. 

Perfect for Reference or Trouble-shooting 
The twenty-six fact-packed chapters in this indispensable 
volume cover the whole field of microphones from theory, 
physical limitations, electro-acoustic limitations, maintenance 
and evaluation to applications, accessories and associated 
equipment. Each section is crammed with experience- 
tested detailed information. Whatever your audio specialty 
you need this book! 

Along with down-to-earth advice on trouble-free microphone 
applications, author Lou Burroughs passes on dozens of 
invaluable secrets learned through his many years of experience. 

He solves the practical problems you meet in day-to-day 

situations. For example: 

* When would you choose a cardioid, omni-directional , 
or bi-directional mic? 

* How are omni-directional mics used for orchestral pickup? 

* How does dirt in the microphone rob you of response? 

* How do you space your microphones to bring out the best 
in each performer? 

This text is highly recommended as a teaching tool and 
reference for all those in the audio industry. Price: $20.00 



THE AUTHOR 

Holder of twenty-three patents on electro-acoustic products, 
Lou Burroughs has been responsible for extensive contribu- 
tions in the development of the microphone. During World 
War l[, he developed the first noise cancelling (differential) 
microphone, known as the model T-45. Used by the Army 
Signal Corps, this achievement was cited by the Secretary of 
War. Burroughs was the creator of acoustalloy, a non-metallic 
sheet from which dynamic diaphragms are molded. This ma- 
terial made it possible to produce the first wide-range uni- 
form-response dynamic microphone. Burroughs participated 
in the design and development of a number of the micro- 
phones which have made modern broadcasting possible - the 
first one-inch diameter wide-range dynamic for cv use; the 
first lavalier; the first cardiline microphone (which ultimately 
won a Motion Picture Academy award) and the first variable- 
D dynamic cardioid microphone. He also developed the first 
wind screens to use polyester foam. Burroughs was one of the 
two original founders of Electro-Voice, Inc. He is a charter 
member of the Society of Broadcast Engineers and a Fellow 
member of the Audio Engineering Society. 



ORDER FORM 



Sagamore Publishing Co., Inc. 

980 Old Country Road, Plainview, N.Y. 11803 

Please send ( ] copies of MICROPHONES: DESIGN AND 
APPLICATION at $20.00 each. 

Name 



Address. 
City 



-State- 



_Zip_ 



Total amount $. . 

N.Y.S. Residents add 7% Sales Tax 

Enclosed is check for S 
Foreign Orders add S I postage and handling 
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Cheaper is Better! 



PA15RT 




More acoustic watts per dollar, and more value 
per dollar than any other domestic 15-watt 
paging speaker we've tested. 



PA15R for straight- 
ahead power: 120 
dB SPL*. As loud or 
louder than any 
other with same 
input power. Best 
intelligibility within 
a 50* angle for 
maximum punch, 
longest throw. 



Mounting bases can be 
removed without taking off 
wingnut ... no loose parts 
to drop. Base bolts to any 
surface including standard 
electrical boxes, or straps (, 
or "C" clamps in place. 
No better system when 
you're at the top of a 
ladder! 



15" color-coded cables can be 
connected with wire nuts (no tools 
needed) and sheathed with flexible 
conduit if desired for security 
(adapter available). 



Glass-filled polypropylene 
horns withstand -50 to +330°F. 
and won't embrittle in the sun. 



PA15A horizontal dispersion is 80° 
(+ 10°) in 600-9600 Hz octave bands. You v 
can literally see why. Walk 40° off axis and 
still see the outer horn throat on ours, but not 
theirs. Get better coverage with fewer horns. 
It really works! 117 dB SPL*. 

• 4' on axis, 15 watts input. 1200-2400 Hz octave band, 



Frequency response, + 5 dB from 500 to 
5000 Hz tailored for high intelligibility. 
Prove it to yourself. Test them in any 
noisy environment, with both 
speech and music, like we did. 



Easy-access impedance switch matches 
transformer models to 25- and 70.7-vo1t 
lines with 5 level settings. No need to 
remove useless decorative covers. 



15 watts power handling at 8 ohms 
(careful, some brands say 8 
ohms but are really 
^ closer to 4, a po- 

tential problem 
for reliable 
system 
design). 




PA15A 



EITHER HORN (ROUND OR WIDE-ANGLE) $23.10. 
WITH TRANSFORMER $32.70. 45 OHM $24.30. 
(Suggested resale net. Slightly higher In the West.) 

You'll have to pay more to get less from anyone else! 




For comparative lab test data, or information on the entire E-V public 
address line, write or phone Jim Long, Marketing Manager— Speakers 
& Systems, or ask your E-V rep. 



aGulton 

COMPANY 



ELECTRO-VOICE, INC., Dept. 846BD. 686 Cecil St., Buchanan, Michigan 49107 



Circle 1 1 on Reader Service Card 
www.americanradlohistorv.com 



